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USE IN LIFE SUPPORT MUST BE EXPRESSLY AUTHORIZED 


SGS-THOMSON’ PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF SGS-THOMSON 
Microelectronics. As used herein: 


1. Life support devices to systems are devices or systems 2. A critical component is any component of a life sup- 


which, are intended for surgical implant into the body port device or system whose failure to perform can be 
to support or sustain life, and whose failure to perform, reasonably expected to cause the failure of the life sup- 
when properly used in accordance with instructions for port device or system, or to affect its safety or effecti- 
use provided in the labeling, can be reasonably expec- veness. 


ted to result in a significant injury to the user. 
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INTRODUCTION 


This Power Bipolar Transistor DATABOOK contains 
data on the range of the Company’s discrete BI- 
POLAR POWER devices for applications in indu- 
strial, automotive, computer, telecommunication, 
professional, and consumer equipment. 


Introduced for the first time are ETD transistors for 
high voltage, high reliability applications, that are 
made using a new cellular emitter technology. Al- 
so introduced for many devices is the option of an 
ISOLATED PACKAGE, either ISOWATT220, 
ISOWATT218, or TOP 3. 


GENERAL INFORMATION 


Selection guides are provided in the following pa- 
ges to facilitate rapid identification of the most sui- 
table device for the intended use. 


The extensive information makes it easy to evaluate 
the performance of the product within any requi- 
red equipment design. 


This DATABOOK is complemented by the POWER 
TRANSISTOR APPLICATION MANUAL (order co- 
de AMPOWTRANST/1) which is a collection of 
technical notes concerning POWER TRAN- 
SISTORS. 
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TECHNOLOGY OVERVIEW 


EPITAXIAL BASE - Icy UP TO 30A; VcEo UP TO 100V 


MAIN FEATURES 


= NPN and PNP types 
(perfect complementary pairs) 


= Medium switching speed 
m= Medium fz (2 to 20 MHz) 
m High ruggedness 


INTERNAL SCHEMATIC DIAGRAMS 


c C 


Epitaxial Base Technology is a general purpose low 
voltage technology for NPN/PNP transistors and 
monolithic Darlingtons. 

This low voltage complementary technology con- 
sists of epitaxial layers of N and P type silicon. 
The emitter efficiency is maximized by the appro- 
priate choice of emitter geometry. 

In this technology the base is obtained by an epi- 
taxial growth. 

The thickness of the base epitaxy and the impuri- 
ty level control obtained during the process ena- 
bles the production of perfect complementary 
devices. 

This makes them ideally suited for applications 
where a VcEo rating of up to 100 V is required 


GLASS 


THERMAL 


P-VAPOX AL 


PNP © s-1037/ E 


with breakown voltages of 200V, and transition fre- 
quencies up to 20 MHz. 

Due to the base obtained by epitaxial growth, a me- 
sa channel is then etched that defines the base- 
collector junction and allows the devices to be se- 
parated from each other. The mesa channel is then 
passivated with glass. 

While epitaxial base transistors give high rugged- 
ness to forward secondary breakdown, their swit- 
ching speed makes epitaxial base transistors the 
ideal choice for general purpose uses. 
Applications include amplifiers, regulators, swit- 
ches and drivers produced in a wide ragnge of pac- 
kages, such as the TIP, BD, 2N and MJE series 
transistors and Darlingtons. 
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TECHNOLOGY OVERVIEW 


EPITAXIAL PLANAR - Icy UP TO 70A; VcEo UP TO 350V 


MAIN FEATURES 

NPN and PNP types 

Good voltage capability (VcEs up to 450V) 
Good heg linearity 

Low saturation voltage 

Low leakage 

Very high fr (up to 100 MHz) 

Very high speed 

Rugged 

Total base-collector passivation 


INTERNAL SCHEMATIC DIAGRAMS 
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NPN TRANSISTOR 


Epitaxial planar is a medium voltage fast switch- 
ing technology for NPN/PNP transistors and 
monolithic NPN Darlingtons. This medium voltage 
technology consists of epitaxial layers of N or P type 
silicon whose planar construction method permits 
very high speed switching, a low saturation voltage, 
and low leakage. The emitter efficiency is max- 
imized by an appropriate choice of emitter ge- 
ometry. 

The base is obtained by a planar diffusion into the 
epitaxially grown collector. 

These features make it ideally suited for applica- 
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NPN DARLINGTON 


tions where a Vcgo rating of up-to 200 V is requi- 
red and cut-off frequencies up to 100 MHz; the 
breakdown voltage can be as high as 450V. Epi- 
taxial planar transistors are characterized by high 
speed, and are generally produced for medium 
power applications in SOT-32 and TO-220 
packages. 

Applications include drivers. DC-DC converters 
and general fast switching uses. A family of NPN 
Darlingtons and transistors are produced for 
monochrome deflection applications. 
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TECHNOLOGY OVERVIEW 


MULTIEPITAXIAL PLANAR - Icy UP TO 70A; VcEo UP TO 450V 


MAIN FEATURES 

w NPN types 

uw Ic range up to 70A 

mw Good hee linearity 

m Low leakage 

sw High switching speed 

m Total base-collector passivation 


INTERNAL SCHEMATIC DIAGRAMS 
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Multiepitaxial planar technology is a medium vol- 
tage, rugged, high switching speed technology for 
NPN transistors and Darlingtons, with or without 
collector-emitter protective diodes. 

This medium voltage technology consists of epitax- 
ial layers of N type silicon: an additional energy lay- 
er of N type silicon in the collector region increases 
the ruggedness of the device while operating in the 
RBSOA. The emitter efficiency is maximized by the 
appropriate choice of emitter geometry. 


The base is obtained by a planar diffusion inside 
the epitaxial collector. 

These features make this technology ideally suit- 
ed for applications where a VEo rating of up to 
450 V is required at high switching speeds. The 
breakdown voltage boundary is around 800V. Ap- 
plications include high power DC-DC converters 
and motor controls. A very high gain Trilington is 
also produced for automotive applications. 
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TECHNOLOGY OVERVIEW 


MULTIEPITAXIAL MESA - Icy UP TO 30A; VcEoQ UP TO 700V 


MAIN FEATURES 

=u NPN type 

m High voltage (VcEs UP TO 1500V) 

mw High power 

mw Very good Igy and Es/p performance) 
High switching speed 

gm High ft (20MHz) 


INTERNAL SCHEMATIC DIAGRAM 
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The multiepitataxial mesa technology is used to 
produce high voltage and fast switching NPN 
transistors, and NPN Dalingtons. NPN medium 
voltage devices, with Vces up to 500V are also 
produced. 

While in the epitaxial base technology the base is 
obtained by an epitaxial layer, in the multiepitaxi- 
al mesa it is made up of two parts. Firstly an epitax- 
ial base is grown as in the epibase technology. 
Then inside it a masked diffusion takes place. As 
a result, two different base regions are created: the 
epitaxial P™ region close to the mesa channel and 
the active region that consist of aP* diffusion plus 
the underlying residual P” epitaxial region. This 
base structure allows the reduction of the electric 
field both at the die surface and in the mesa chan- 
nel zone, with an excellent effect on the reliability. 
The intermediate energy layer N between the N' — 


collector and the N* substrate strongly improve 
the RBSOA characteristics. The high power den- 
sity generated in the crystal during switching tran- 
sients is safely dispersed in the thickness of the 
energy layer avoiding risky hot spots. 

A deep mesa channel is then etched to allow the 
separation of devices and to define the base- 
collector junction. 

Additionally, as well as passivating the mesa chan- 
nel with glass, an aluminium equipotential ring 
(EQR) is deposited around the upper outer edge 
of the mesa channel. This EQR is at the same 
potential as the collector to provide a well defined 
and controlled boundary for the electric field. 
Applications for this high voltage and very rugged 
technology include: off-line switching power sup- 
plies, lamp ballast, CTV deflection and motor 
control. 
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TECHNOLOGY OVERVIEW 


MULTIEPITAXIAL MESA HOLLOW EMITTER - Icy UP TO 12A; Vceo UP TO 450V 


MAIN FEATURES 


= Suitable for high frequency switching power supplies 


= NPN types 

mw High voltage (Vcgo up to 1300V) 

mw High power 

mw Very good Isjp and Es/p performance 

= Very high switching speed up to 70 KHz 


INTERNAL SCHEMATIC DIAGRAM 
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The Multiepitaxial Mesa FASTSWITCH technolo- 
gy is an improdement of the established and proven 
multiepitaxial mesa process. This new technology 
is used to produce high voltage and very fast 
switching NPN transistors. 

Multiepitaxial Mesa FASTWITCH technology con- 
sists of epitaxial layers of N and P type silicon, a 
thin intermediate energy layer and a glass filled 
mesa around the edge of the chip. 

A hollow emitter geometry reduces charge crow- 


ding under the emitter and improves turn-off time. 
This features and a thinner energy layer, which low- 
ers the saturation voltage, optimize the perfor- 
mance of this technology for high voltage and very 
fast switching applications. 

Low dynamic saturation, very fast switching and 
high voltage capability make this technology ideal 
for off-line switching power supplies, lamp ballast 
and high line rate CTV deflection applications. 
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TECHNOLOGY OVERVIEW 


MULTIEPITAXIAL PLANAR ETD™ - Icy, UP TO 30A; VcEO UP TO 450V 


MAIN FEATURES 

Suitable for high efficiency power conversion 
NPN types 

High voltage (Vcey UP TO 1000V) 

High power (switching up to 12kVA) 
Optimised multicellular emitter design 
Excellent RBSOA 

Very high switching speed - up to 100kHz 
Simplified base drive 


INTERNAL SCHEMATIC DIAGRAM 
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The Multiepitaxial planar ETD technology is an op- 
timisation of the multiepitaxial planar process. This 
new technology is used to produce high voltage, 
very fast switching transistors with very low losses. 
The intermediate energy layer N, between the N* 
substrate and the N collector layer, improves the 
RBSOA. The P~— base ring diffusion allows to 
reach the bulk avalanche limit: this in turn allows 
the N collector layer thickness to be optimised, and 
improves the device’s reliability. 


The planar diffused base and multicellular emitter 
structure provides very high switching speeds and 
avoids charge crowding under the emitter area. 
The low dynamic and static losses together with 
the very fast switching and high voltage rating make 
this technology ideal for professional and industri- 
al equipment such as off-line power supplies, power 
conversion and motor controls. 
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SELECTION GUIDE BY PART NUMBER 


GENERAL PURPOSE TRANSISTORS 


Comple- ae Veesat @ Rinj- : 


10 
3 
30 
30 
, 
i 
1 
1 
1 
1 
ts) 
3 
rs) 
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4 
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30 
30 
20 
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2N6029 
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PNP Type tn bold. 
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SELECTION GUIDE BY PART NUMBER 


GENERAL PURPOSE TRANSISTORS (cont'd) 


Type Comple- C CE a l — 
v mentary (a) jv) |W) ne ae g 


1.00 | 15.00) 1500 


PNP Type tn bold. 
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SELECTION GUIDE BY PART NUMBER 


GENERAL PURPOSE TRANSISTORS (cont’d) 


Comple- VoEo Vopo 
90; 90); 15 


2N6488 


BD239A 
BD239B 
BD239C 
BD240 

BD240A 


PNP Type tn bold. 
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SELECTION GUIDE BY PART NUMBER 


GENERAL PURPOSE TRANSISTORS (cont'd) 


Comple- | V V 
Type CEO; CBO 
mentary | (V) | (V) 
80 
80 


3.0 
3.0 


PNP Type tn bold. 


VoEsat @ I 
(V)| (A) 
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SELECTION GUIDE BY PART NUMBER 


GENERAL PURPOSE TRANSISTORS si 


Comple- | Veco | “cao Nee VoEsat © Rinj-c 
| sn | = |i ri (V) i a ai Page 


8 
6 
6 
8 
8 
6 
6 
2 
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PNP Type tn bold. 
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SELECTION GUIDE BY PART NUMBER 


Vee hd 


GENERAL PURPOSE TRANSISTORS (cont’d) 


TO -218 
ISOWATT218 
TO - 220 
ISOWATT220 
TO-3 
0} 1. TO - 218 
BU931RPFI At ; ISOWATT218 
BU931Z 8] 1. TO-3 
BU931ZP 8] 1. TO - 218 
BU931ZPFI 8] 1. ISOWATT218 


PNP Type in bold * Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


GENERAL PURPOSE TRANSISTORS (coni’d) 


Comple- 
CEO} CBO 
tm | mary | | a 


PNP Type tn bold. 
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SELECTION GUIDE BY PART NUMBER 


GENERAL PURPOSE TRANSISTORS (cont’d) 


Tyne Comple- | Vero | Vepo Veesat® Io Ig | Ritj-c 
VP mentary | (V) | (V) (v)| (A) | (ma) | (°C/W) 
: 875 


MJ11015 | 120) 120 | 3 0. 
40| 60 10 
60; 80 10 
80) 100 10 
40| 60 10 
60; 80 
80 


MJE180 
MJE181 
MJE182 
MJE170 
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TO - 218 
TO - 218 
TO - 220 
TO - 220 

ISOWATT220 


TIP32C 


PNP Type in bold. * Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


GENERAL PURPOSE TRANSISTORS (cont'd) 


Comple- | Vceo| “ceo Mee @ Ie Vee Motsat® '¢ Rini-c 
(A) }(V) | (V)} (A) fe (ecw) Page 
.00 | 4.0] 1. 
4.0 


TIP126 
TIP127 
TIP130 
TIP131 
TIP132 


PNP Type tn bold. 
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TIP146 
TIP146T 
TIP147 
TIP147T 
TIP140 


PNP Type in bold 


60| 60 


80} 80] 1 
80| 80); 1 
100) 100 | 1 
100) 100 | 1 
60} 60} 1 
60; 60)| 1 
80} 80} 1 
80; 80] 1 
100; 100 | 1 
100; 100 | 1 


0 
9 
0 
9 
0 


9 
0 
) 
0 
9 


1000 


1000 
1000 


1000 
1000 


1000 
1000 
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SELECTION GUIDE BY PART NUMBER 


GENERAL PURPOSE TRANSISTORS (cont'd) 


Voesat 
(V) 


5.00} 4.0} 3.00 


5.00) 4.0| 3.00 
5.00! 4.0| 3.00 
5.001 4.01 3.00 


9.00) 4.0] 3.00 
9.00} 4.0) 3.00 
5.00} 4.0} 3.00 
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SELECTION GUIDE BY PART NUMBER 


SWITCHING TRANSISTORS 


ea Comple- | Vosq | Yoeo Veesat @ |e Ip t, bo] Rie Pane 
vP mentary | (V) | (V) (Vv) | (A) | (may| (us) | (us) | (°C/W) 
4 


TO-3 

TO -3 
ISOWATT218 
ISOWATT218 
ISOWATT218 


PNP Type in bold * Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


SWITCHING TRANSISTORS (cont'd) 


Comple- 
25D1428FI 
29D 1429F | 
25D1430F 
29D1431F I 


29D1432Fl 
25D1441 


V 


CEsat @ Io | 


(V) (A) 


VoEo 
(V) 


Veo 
(V) 


B 


—— mm 
DO 
~~ 


Comal 
ae 
— 

a, 
a= 
~— 

o 
Os 
22 
a: S? 


HH KH HLH HHH HLH HHH HLH HHH * tesa gy 
wD 


ISOWATT218 
ISOWATT218 
ISOWATT218 
ISOWATT218 
ISOWATT218 


TO - 218 


25D1453 TO - 218 
25D1455 TO - 218 
25D1577Fl ISOWATT218 
25D1650F1 ISOWATT218 


25D1730 TO - 218 
2SD1910F| ISOWATT218 
2ST1396 TO - 218 
2ST1651F ISOWATT218 
2ST1877Fl ISOWATT218 
T0=3 
TO- 218 
ISOWATT218 
TO - 218 
TO -3 
TO - 218 
TO - 218 
TO - 218 
ISOWATT218 


TO - 218 


TO - 218 
ISOWATT218 


znR* ¥ 
a Se 4 


a © 
DOOANDINANAADIAMNNWIRONWTHOANWAIDAWN OD 
wnowm on on cn ono 


@ Typical value * Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


V @ | 
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SWITCHING TRANSISTORS (cont'd) 


Comple- Vopo 


Type mentary | (V) 


TO - 218 
ISOWATT218 
TO - 218 
ISOWATT218 
ISOWATT218 


NO — —1 
ANDDADDDNWDMNDADADOlDARMRMH|O swys0/s0|2 


(V) 
(V) 


A Inductive load @ Typical value # Ty = 125°C mT) = 100°C * Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


SWITCHING TRANSISTORS (cont'd) 


Comple- cesat@ |e Rinj-c 
(vy | (A) Le : o (°C/W) Page 


ISOWATT220 
ISOWATT220 
T0-3 
TO - 218 


ISOTOP 
ISOTOP 
TO - 220 
TO - 220 
TO - 218 


TO - 220 
ISOWATT220 
ISOWATT220 

TO - 218 

TO - 218 


A !nductive load x * Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


SWITCHING TRANSISTORS (coni’d) 


a Comple- | Vogq | Voeo Voesat @ 'e 
vP mentary | (V) | (V) (vy) | (A) 
2 


ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 


TO-3 
SOT - 93 
ISOWATT218 
SOT - 93 
ISOWATT218 


PNP Type in bold. A Inductive load # Ty = 125°C mT) = 100°C > Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


SWITCHING TRANSISTORS (cont'd) 
C 


in Comple- Voso Vero I Rinj-c 
VP mentary | (V) | (WV) | (A) (°C/W) 


15 


ms | ok 
CO 
Ro 


PNP Type in bold @ Typical value * Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


SWITCHING TRANSISTORS (cont'd) 


Comple- | Vogg Veesat @ 'e IB I t 

mentary | (V) (V) (A) | (mA)| (us) | (us) 
30 0.9 : 0.8 
45 0.9 : 


(V 
(V 
ESM3030D( 
ESM3045A( 
( 


V 
V) 


ISOTOP 


ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 


ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 
TO-3 
TO - 218 
ISOWATT218 
T0 -3 
TO - 218 
ISOWATT218 


MJ10004P 
MJ10004PFI 


MJE13006 


MJE13007 
MJE13007A 
MJE13008 
MJE13009 
MJH16006 


PNP Type in bold. A Inductive load @ Typical value #T) = 125°C @ Tj = 100°C * Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


SWITCHING TRANSISTORS (cont'd) 


Comple- | V R. 
Type CBO vthi-c 
mentary | (V) (°C/W) 


MJH16008 


9G513002T 
9G513003 

S$G$13003T 
SGSD00020 
SGSD00030 


ISOWATT218 
TO-3 
TO - 220 
TO-3 
TO - 218 
ISOWATT218 
TO - 220 
TO - 220 
TO - 220 
TO - 220 
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PNP Type tn bold * Datasheet available on request 
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SELECTION GUIDE BY PART NUMBER 


SWITCHING TRANSISTORS (cont'd 


) 
Tyne Comple- | Vogo| Yeeo | 'c | Yeesat @ 'e IB 
ve mentary | (V) | (V) | (A) | (V) | (A) | (ma) 
1.5 


[ 

(A 
10 
30 


ISOWATT220 


ISOWATT220 
ISOWATT218 
ISOWATT218 
ISOWATT218 
ISOWATT218 


ISOWATT218 
ISOWATT218 
ISOWATT218 
ISOWATT218 
ISOWATT218 


ISOWATT218 

ISOWATT218 

ISOWATT218 
TO - 220 
TO - 220 


— 
SHON Oo foo 
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@ Typical value 
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GENERAL PURPOSE TRANSISTORS 


TYPE V 
NPN PNP 


ow HB Pp 
CO Oo @ PP 


fh HhoAH FAN HP HPHLOODOw a fA 


8 
30 
15 

3 

3 

6 

1.5 

2 

2 

3 

3 

4 

4 

4 

4 

6 

8 

8 
10 
10 
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SELECTION GUIDE BY VOLTAGE 


GENERAL PURPOSE TRANSISTORS (cont’d) 


TYPE Voesat @ lc I Rinj-c Page 
(V)} (A) | (mA) | (°C/W) 


on 


7 
1 
1: 
2 
Z 
3 
3 
4 
4 
4 


4 
4 
4 
4 
4 
4 
4 
5 
6 
6 
8 
8 
8 
8 
8 
8 
8 
10 
10 
10 
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SELECTION GUIDE BY VOLTAGE 


V @ | 
CEsat C _ i) 


15.00) 1500 


GENERAL PURPOSE TRANSISTORS (cont’d) 


D44C7 
D448 
D44C9 
MJE3055T 
MJE181 


2 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
) 
6 
6 
8 
8 
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SELECTION GUIDE BY VOLTAGE 


GENERAL PURPOSE TRANSISTORS (cont'd) 


20 
20 
20 
15 
4 
4 
4 
2 
3 
5 
9 
10 
3 
6 
10 
29 
15 
30 
30 
1 
2 
3 
4 
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SELECTION GUIDE BY VOLTAGE 


GENERAL PURPOSE TRANSISTORS (cont'd) 


e |v 


cEsat © 
(V) 


TIP36C 
2N5680 
MJ11015 
BDX54E 


BDX54S 
BDX54F 


BDW92 


TO - 218 
ISOWATT218 
TO - 220 
TO-3 
TO - 218 


AY] Brtmoe eovesnies 
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SELECTION GUIDE BY VOLTAGE 


GENERAL PURPOSE TRANSISTORS eae 


Voeo Vopo TYPE Nee ce cesat © Rin: -¢ p 
V) | NPN iia it (V) : ew (°C/W) age 


BU921 PFI 7.00) 1.8] 1.80 | 5. ISOWATT218 
BU921T 7.00] 1.8) 1.80 | 5. TO -220 


BU921TFI ; 8} 1. ISOWATT220 
BU931R ; .O} 1. TO -3 
BU931RP 0} 1. TO -218 
BU931RPFI 5.00}10.0) 1.60 | 7. ISOWATT218 


* Datasheet available on request 


Ly7 Sietoneomomes 
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SELECTION GUIDE BY VOLTAGE 


Vogsat @ - i 


SWITCHING TRANSISTORS 


TO-3 
TO -3 
TO -3 
ISOTOP 
ISOTOP 


A Inductive load @ Typical value # Ty = 125°C m@ Tj = 100°C * Datasheet available on request 


KY7 Sienortsonornes 
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SELECTION GUIDE BY VOLTAGE 


SWITCHING TRANSISTORS (cont'd) 


Voesat @ ie . 


2.08) ISOWATT220 


@ Typical value 


M SGS- 
Sf i Scns 
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SELECTION GUIDE BY VOLTAGE 


SWITCHING TRANSISTORS (cont'd) 


TYPE Voesat@ ‘ce Sg | LL Rtn Page 
NPN PNP | (V) (A) | (mA)| (us) | (us) |(°C/W) 9 
4 


ISOWATT220 


TO - 220 
TO - 220 
TO - 220 
TO - 218 


TO -3 
TO-3 
ISOTOP 
ISOTOP 
ISOTOP 


TO-3 
TO - 218 
ISOWATT218 
TO-3 
TO - 218 


A Inductive load @ Typical value * Datasheet available on request 


O77 SGS-THOMSON 
ST Siete oanes 
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SELECTION GUIDE BY VOLTAGE 


SWITCHING TRANSISTORS (cont'd) 


Vopo| “ceo TYPE Voesat @ Rinj-c eae 
(V) | (VY) (V) . a : 0 (°C/W) 


BUW42PFI] 1.50 
MJ10004 
MJ10004P 
MJ10004PFI 


ISOWATT218 
TO -3 
TO-3 

TO - 218 

ISOWATT218 
TO-3 
TO=3 
TO-3 

TO - 218 

ISOWATT218 


@ Typical value + Datasheet available on request 


ky SGS-THOMSON 
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SELECTION GUIDE BY VOLTAGE 


SWITCHING TRANSISTORS (cont'd) 


Vego| “ceo TYPE Veesat @ oe 
(vy) | (vy) (V) : a A 2 ae g 


MJE13008 


ISOTOP 


ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 
TO -3 


T0-3 


TO - 218 


TO - 218 
; ; ISOWATT218 
SGSD00031 ; : TO-3 
$G$13003 
$G513003T 
MJE13005 
MJE13007 
MJE13009 
TO-3 
TO - 218 
ISOWATT218 
TO - 220 
TO -3 
TO-3 
TO-3 
TO-3 
TO - 220 
ISOWATT220 
TO - 220 
ISOWATT220 
TO - 220 
; TO - 218 
3.97 | ISOWATT220 


A Inductive load @ Typical value # Tj = 125°C mT; = 100°C * Datasheet available on request 


ky SE MON 
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SELECTION GUIDE BY VOLTAGE 


SWITCHING TRANSISTORS (cont'd) 


Vero! Yeceo TYPE Voesat @ Rinj-c Page 
(V) | (V) (V) : a c 0 °C/W) 


SGSIF421 
2N6545 
BUW12 
MJE13007A 


ISOWATT218 
TO-3 
ISOWATT220 
TO - 220 
TO - 218 
TO-3 
ISOWATT220 
ISOWATT218 
TO - 218 
ISOWATT218 
TO -3 
TO - 218 
TO-3 
ISOWATT218 
TO-3 


TO - 218 
TOP - 31 
TO-3 
TO - 218 
ISOTOP 


ISOWATT218 
TO-3 
TO-3 

TO - 220 
TO -3 


A Inductive load @ Typical value # T; = 125°C @ Tj = 100°C * Datasheet available on request 


is7 oe ee 


44 


SELECTION GUIDE BY VOLTAGE 


SWITCHING TRANSISTORS (cont'd) 


on TYPE Veesat @ Ritj- ‘ 


TO - 220 
TO - 220 


TO - 220 
ISOWATT220 


ISOWATT220 


ISOWATT218 
TO - 218 
ISOWATT218 
TO-3 
ISOWATT220 


2 
) 
9 
5 
9 
5 
) 
5 
) 
7.9 
8 
8 
8 
8 
8 
8 
9 
9 
9 
10 
12 
12 
12 
15 


ISOTOP 

, ISOTOP 

(V) | ISOTOP 
BUF460A(V) | ISOTOP 
ESMT5070D(V) ISOTOP 


ISOWATT218 
TO - 218 
TO - 220 


A Inductive load @ Typical value # T) = 125°C mT) = 100°C * Datasheet available on request 


yo 
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SELECTION GUIDE BY VOLTAGE 


SWITCHING TRANSISTORS (cont'd) 


Veesat @ oe : 


ISOWATT220 
ISOWATT218 
T0-3 
TO - 218 
T0-3 
ISOWATT218 
TO - 218 
TO - 218 
ISOWATT218 
TO-3 
TO-3 
TO-3 
TO - 218 
ISOWATT218 
TO-3 
ISOTOP 
TO-3 
TO-3 
TO - 218 
ISOWATT218 


TO - 218 
ISOWATT218 
TO - 218 
TO-3 
ISOWATT218 
TO-3 
ISOWATT218 
; ISOWATT218 
25D1425Fl ISOWATT218 
25D1429F| ISOWATT218 
TO-3 
; TO-3 
29D869 TO-3 
25D1426FI ISOWATT218 
25D1430FI ISOWATT218 


29D1427Fl , ; ISOWATT218 
28D1431Fl ; ; ISOWATT218 
29D 1428Fl : ISOWATT218 
25D1432F| ISOWATT218 
2511396 TO - 218 


A Inductive load # Tj = 125°C * Datasheet available on request 


HHH HE HHH HLH HL 
~] 
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ky tral beet 
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SELECTION GUIDE BY VOLTAGE 


Ir | t t IR, 
C B s f thj-c 


SWITCHING TRANSISTORS (cont'd) 


Wea Nace TYPE 
(wv) | (vy) NPN PNP 


Voesat @ 
(V) 


2.9 | S2056F | ISOWATT218 
3 }28D1453 TO - 218 

3 |25D1910FI ISOWATT218 
3 12571942 TO=3 
3.9 | 25D1650FI ISOWATT218 


TO - 218 
ISOWATT218 
TO - 218 
ISOWATT218 
TO - 218 


ISOWATT218 
TO - 218 
ISOWATT218 

TO - 218 
TO - 218 
ISOWATT218 

TO - 218 
ISOWATT218 

TO - 218 
1G=3 


1 
2.08 | ISOWATT218 
2.08 | ISOWATT218 


SH HH HLH SHH HLH HHH HLH HHH 
N on 


are eee MONNNMTNTAAaanasn 
tn tn 


@ Typical value * Datasheet available on request 


ST pete tilt ataedd 
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SELECTION GUIDE BY PACKAGE 


GENERAL PURPOSE TRANSISTORS 
SOT-32 


Complemen- Voe | Yoesar@ | Rinj-c 
tary vw | mw | @) (ecyw)| Page 
1.0 ; 3.5 


BD434 90 
MJE210 
MJE37/0 

BD436 

2N4918 

2N5193 


2N6034 
MJE371 
MJE170 
BD136 
BD234 


BD176 
BD438 
BD676 
BD6/6A 
2N4919 


BD440 
BD678 
BD6/8A 
MJE700 
MJE701 


MJE171 
2N4920 
BD140 
BD180 
2N5195 


2N6036 
BD442 
BD680 
BD680A 


ky Schall ed hee 
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SELECTION GUIDE BY PACKAGE 


GENERAL PURPOSE TRANSISTORS (cont'd) 


Complemen- Vog Veesat 


SOT-32 (cont'd) 


TO-39 


Complemen- 
tary 


2N4234 
BSS44 


100 100 
120 120 
150 150 
180 180 


snes 


77 Seana = 


SELECTION GUIDE BY PACKAGE 


GENERAL PURPOSE TRANSISTORS (cont’d) 
SOT-82 


> OPTION 
le SOT-194 


Complemen- Voesat 


$G$131 
9G$112 
BD335 

$G$132 


TO-220 


Voesat@ 


(V) 


ky Sno aeoon 
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SELECTION GUIDE BY PACKAGE 


GENERAL PURPOSE TRANSISTORS (cont'd) 
TO-220 (cont'd) 


BD905 
D44C4 
D44C5 
D44C6 
2N6486 


2N6290 
BD239A 
BD241A 
2N6122 
TIP110 


TIP120 
BD243A 
BD535 
BDX53A 
TIP100 


TIP130 
2N6387 
BDX33A 
D44H7 
D44H8 


—af/o -- 4 om 1 
he HBOMO MPM TWVTOIVND OM SL WwW 


— 
o1 & 


7 
2 
3 
4 
4 
) 
6 
8 
8 
8 
8 
10 
10 
10 
10 


D448 
D44C9 
MJE3055T 
TIP31A 
TIP41A 


2N6487 
2N6292 
BD239B 
BD241B 


G = 
ky rtd 
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SELECTION GUIDE BY PACKAGE 


GENERAL PURPOSE TRANSISTORS (cont'd) 


TO-220 (cont'd) 


19 
4 
4 
4 
3 
6 

15 
2 
3 
4 
5 
6 
8 
8 
8 
8 

10 

12 

12 

15 

15 
3 
6 
6 

12 
6 

12 

12 
6 

10 


2N6123 
TIP1114 
TIP121 
BD243B 
BD9537 


BDX53B 
TIP101 
TIP131 
2N6388 
BDX33B 


D44H10 
D44H11 
BD709 
BDW93B 
BD909 


TIP141T 
D44C10 
D44C11 
D44012 
TIP31B 


TIP41B 
2N6488 
BD239C 
BD241C 
TIP112 


TIP122 
BD243C 
2N6045 
BDX53C 
TIP102 
TIP132 
BDX33C 
BD/11 
BDW93C 
BD911 


TIP142T 


BU921T 


Complemen- 


tary 


BDXo4F 


Ayy 


SGS-THOMSON 
MICROELECTRONICS 


Voesat sf 
(V) 


I R,,; 
C thj-c 


SELECTION GUIDE BY PACKAGE 


GENERAL PURPOSE TRANSISTORS (cont'd) 
TO-218 


) 
0 
2 


40 
{ 


BDV64 


Vero le Complemen- Vee | Yoesat®? 'e Rinj-c : 
(V) (A TYPE tary vy | ow) f(a) ccfw)| ' 298 
60 60 1 40 | 3. 1 

4.0 | 2. 


TIP2955 


TIP36A 
TIP146 
BDV64A 
BDW84B 
SGSD200 


ky SGS-THOMSON 


MICROELECTRONICS 
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SELECTION GUIDE BY PACKAGE 


GENERAL PURPOSE TRANSISTORS (cont'd) 
ISOWATT220 


s 


Veeco | “ceo aes re ® Ie Veesat? 'c Rinj-c Pak 
os (V) 7 TYPE (a a a (A 1) (°C/W) 
BUS2ITF en TTS 1.80 | 3.1 


* Datasheet available on request 


No 
5 


ISOWATT218 


V | R 
CEO Vepo C cw c 


350 350 : BU931ZPFI 7.00 2.08) 343 
400 450 BU921 PFI i 2.27} 329 
2.08 


400 450 is BU931RPFI 300 5.00 10.0 1.60 7.00 70 337 


= AS] ore 


SELECTION GUIDE BY PACKAGE 


GENERAL PURPOSE TRANSISTORS (cont'd) 
TO-3 


Nee @ lo Veesat © lc F Rinj-c Page 
(A) (V) | (A) | (mA) (°C/W) 


15.00 | 1500} 0.875 | 1083 


2N6055 


MJ1000 
2N5877 
BDX85A 
MJ3000 
2N6057 


BDX87A 
BDW51A 
MJ4033 
2N6282 
2N5885 


2N5302 
MJ11012 
2N3715 
2N3055 
2N3772 


MJ1001 
2N5878 
BDX85B 
MJ3001 
2N6058 


BDX87B 
BDW51B 
MJ4034 
2N5303 
2N6283 


2N5886 
2N3716 
MJ11014 
MJ802 
BDX85C 


— SGS-THOMSON 
Sf Sea eermacies 
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SELECTION GUIDE BY PACKAGE 


GENERAL PURPOSE TRANSISTORS (cont'd) 
TO-3 (cont'd) 


Voeo | Vepo ia Nee © |p Vee | Yoesat © ; 
(V) (V) TYPE (a (vy) | (Wy) : on age 


2N6059 
BDX87C 
BDW51C 
2N5629 


MJ4035 


2N6284 
MJ11016 
BU931Z 
BU921 
BU931R 


ITA SGS-THOMSON 


MICROELECTRONICS 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS 
SOT-32 


BU325 1.50 | 0.50 0./5e| 0.200] 5 
BUY49P 0.20 | 0.50 i 0.75 | 0.20 | 8.33 
2N5655 1.00 | 0.10 10 6.25 
BD157 6.25 
MJE340 MJE350 


@ Typical value 


SOT-82 


OPTION 


Voso | “ceo 


SGS340 5G5350 

5GS$3440 

$GS3439 ; 

96513002 ei 20, | 0:9 
$GS$13003 : 290 | 2.5 | 0.5 


ky Se eens 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS (cont'd) 
TO-39 


2N5415 
2N5416 


Voso | “ceo 
(V) (V) 


—t =< 
a =| S| OW | HO KH NOON OOOO 


@ Typical value 


TO-220 


A Inductive load * Datasheet on request 


SGS- 
AY/ BreSotuscmones 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS (cont'd) 
TO-220 —_ 


TYPE Complementary Fall 7 i a 


MJE350T 
BUW22P 
BUW22AP | 
S$GS13002T | 


MJE13004 
MJE13006 
MJE13008 
BU810 


SGSD00020 
$GS13003T 


=) 
—k oh, . 
a Ser es Pee: ROE er Re 
oO on an 


= 125°C * Datasheet on request 


SGS-THOMSON 
MICROELECTRONICS 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS (cont'd) 
TO-220 (cont'd) 


“I Bc Olo o op ~ 


TO-218 


Voeo 


A Inductive load @ Typical value * Datasheet on request 


IS] pte ttle 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS (cont'd) 
TO-218 _ 


MJ10004P 
2N6931 
2N6933 


BUW32AP 
BUW42AP 
MJ10005P 
TIP54 


SGSD00030 
BU426 
SGSF421 
BUW12 
BUV47 


SGSF441 


BUV48 
SGSF461 
MJH16006 
MJH16008 


BUF410 
MJH16010 
MJH16012 
BUF420 


SGSF464 


* Datasheet on request @ Typical value 


SGS-THOMSON 
7 ic2oevecrromecs 


“| 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS (cont'd) 
TO-218 (cont'd) 


ISOWATT220 


a_i, ok 


8 
8 
9 
5 
5 
0 
0 
9 
5 
5 


* Datasheet on request @ Typical value 


2) 


SGS-THOMSON 
Sf CROELECTRONICS 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS (cont'd) 
ISOWATT220 (cont'd) 


Vopo Voeo fe 


450 SGSIF343 0.35 | 3.12 
BUT12AFI 
SGSIF324 
SGSIF344 


45 {0.35 | 3.57 919 
3.9 {03 | 3.12) 943 


ISOWATT218 


BUW32PFI 
BUW42PFI 


MJ10004PFI 


BUWS32APFI 
BUW42APFI 


MJ10005PFI 
BUT13PFI 
SGSD311Fl 
SGSD00030FI 
BU426FI 


SGSIF421 
BUV47Fl 
SGSIF441 
BUV48FI 
SGSIF461 


BU426AF| 
SGSIF423 
SGSIF443 
BUV47AFI 
SGSIF463 


BUV48AFI 
251367 9F| 
SGSIF424 
SGSIF444 
SGSIF464 
BUV48BFI 


* Datasheet on request 


SGS-THOMSON 
7 wcRo0ELecrRoxcs 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS (cont'd) 
ISOWATT218 (cont'd) 


BUV48CFI 
SGSIF425 
SGSIF445 
SGSIF465 


20D1426F1 
2S8D1430F1 


29D1427F | 
2901431 Fl 
25D1428F | 
29D1432F| 
S2056F! 

25D1910F1 
25D1650F| 
2511877Fl 
2911577Fl 
2511651 Fl 


2513485Fl 


H ¥|H HHH HLH HHH HLH H 


2.08} 267 
2.08) 2/1 
2.08) 267 


on Oo o1 
% 


V V | Vv @ | | I t R,. 
CBO CEO C CEsat C B f thj- 


450 15 | BUF4101 10.00 
450 20.00 
450 15 | BUF410Al 10.00 
450 30 | BUF420Al 20.00 


* Datasheet on request ®@ Typical value 


i SGS-TH 
- Sf if rire bad ecard 


SELECTION GUIDE BY PACKAGE 


SWITCHING TANSISTORS (cont'd) 
TO-3 


Veo 


2N6032 


2N5038 
2N5672 
2N6033 
BUW39 
BUV39 


BUR20 
BUT100 
BUT90 
BURSO 
BURS0S 


BUX41N 
BUX11N 


# Tj = 125°C 


SGS- 
AY/ inczonteonarses 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS (cont'd) 
TO-3 (cont’d 


) 
VoEo 
(V) 


20 
40 


BUW32 


BUW42 
BUW32A 
BUW42A 


Ay7 Sou scresites 


A Inductive load @ Typical value 
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SWITCHING TRANSISTORS (cont'd) 
TO-3(cont’d) 


V 
CBO Voeo 
E 
(V) TYP Seiaiancatang | 


2N6678 
SGSD00031 
BUY69B 
BUX80 
BUW35 


BUW45 
MJ13335 
2N6545 
BUX47 
SGSF541 


BUX48 
SGSF561 
BUX98 
SGSF661 
BUF420M 


* Datasheet on request @ Typical value 


uy 


SGS-THO 
4 iicRoeuecironies 


SELECTION GUIDE BY PACKAGE 


lo Le 4 
(A) (5 ts) 


MSON 
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SELECTION GUIDE BY PACKAGE 


SWITCHING TRANSISTORS (cont'd) 


V 
TYPE Complementary | jy 


TO-3(cont’d) 


ISOTOP 


R,,.. 
thj-c 
(eC/W) Page 


t 
Yeso | “ceo sarasiariantayi | EEMat 1. s | 4 
win ia! isi aaasaine us) | (us) 


ESM5045D 
ESM7545D 


BUV98A(V) 
ESM4045A(V) 
BUV298A(V) 
sponte 
BUFAG0A(V 


1000 700 5 arb 5 900 We 3am 0.41 
1200 700 30 | BUV98C(V 12| 3000)6am |0.6am | 0.83 
A Inductive load @ Typical value # Tj = 125°C mT) = 100°C * Datasheet available on request 


0. 12am a 


a HK HHH HHH HLH HH HK 
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CROSS REFERENCE 
INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ Wearest ce STANDARD | SGS-THOMSON |“ WeaResT ace 


BD208 BD908 
2N3055 BD213-45 2N6486 
BD213-60 2N6487 
BD213-80 2N6488 
BD214-45 2N6489 


BD214-60 2N6490 
BD214-80 2N6491 


BD220 
BD221 
BD222 


BD239A 
BD239B 
BD239C 


BD240A 
BD240B 
BD240C 
BD241 


BD241A 
BD241B 
BD241C 
BD242 

BD242A 


BD239A 
BD239B 
BD239C 


BD240A 
BD240B 
BD240C 
BD241 


BD241A 
BD241B 
BD241C 
BD242 

BD242A 


BD537 
BD533 
BD535 


BD177 
BD178 
BD179 
BD180 


MJE3489 


* Datasheet available on request 


ANT Breeotormanes 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ Weapest ace STANDARD | SGS-THOMSON |" WeaRest Pace 


BD242B BD267 BDX53A 
BD242C BD267A BDX53B 
BD243 BD267B BDX53C 
BD243A BD268 BDW94A 


BD243B 


BD243C 
BD244 

BD244A 
BD244B 
BD244C 


BD245 
BD245A 
BD245B 
BD245C 
BD246 


BD246A 


BD268A BDW94B 


BD278A 


BD246B BD301 
BD246C BD302 
BD249 BD303 


BD249A 
BD249B 


BDW51A 


BD249C BDW52A 
BD250 BDW51B 
BD250A BDW52B 


BD250B 


BD250C 
BD253 

BD253A 
BD253B 
BD253C 


BD262 


BD262A BD361A 
BD262B BD362 
BD263 BD362A 


BD363A 


BD263B 
BD264 

BD264A 
BD264B 
BD265 


BD265A 
BD265B 
BD266 

BD266A 
BD266B 


* Datasheet available on request 


ky, SGS-THOMSON 
70 >/ | BAe DOe oe ORGS 


INDUSTRY SGS-THOMSON 
STANDARD | SG&S-THOMSON |“ NeEaREsT ace 


BD442 
BD450 
BD451 
BD500 
BD500A 


BD500B 
BDS01 
BD501A 
BD501B 
BD533 


BD539 

BD539A 
BD539B 
BD539C 
BD540 

BD540A 
BD540B 
BD540C 
BD543 

BD543A 


BD5423B 


BD544 
BD544A 
BD544B 
BD545 


BD545A 
BD545B 
BD545C 
BD546 

BD546A 


BD546B 
BD546C 
BD550B 
BD561 
BD562 


BD241 
BD241A 
BbD241B 
BD241C 
BD242 
BD242A 
BD242B 
BD242C 
BD905 
BD907 


CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON | “NeaREst Pace 


BD535 
BD536 
BD537 
BD538 
MJE182 


MJE172 
BD701 
BD708 
BD707 
BD708 


BD538 
BDX53 
BDX54 
BDX53A 
BDX54A 


BDX53B 
BDX54B 
BDX53C 
BDX54C 
BDX53E 


* Datasheet available on request 


A] ee cae 7 


CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ \eaResT Pace 


BDX54E 
2N6488 
2N6491 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ Nearest Pace 


BD745 TIP35A 
BD745A TIP35A 
BD745B TIP35B 
BD745C TIP35C 
BD746 TIP36A 


BD746A TIP36A 


BD746B TIP36B 
BD746C TIP36C 
BD795 BD707 


BD796 BD708 


BD682 


BD695A BDX53 
BD696A BDX54 
BD697 BDX53A 


BDX53A 
BDX54A 


BD697A 
BD698 


BD698A BDX54A 
BD699 BDX53B 
BD699A BDX53B 


BDX54B 
BDX54B 


BD700 
BD700A 


BD701 BDX53C 
BD702 BDX54C 
BD705 


BD706 


BD878 
BD879 
BD880 
BD895 

BD895A 
BD896 BDW94 

BD896A BDW94 

BD897 BDW93A 
BD897A BDW93A 
BD898 BDW94A 


BD898A BDW94A 


BD737 


BD738 BD899 BDW93B 
BD743 BD899A BDW93B 
BD743A BD900 BDW94B 
BD743B BD900A BDW94B 


BD743C 
BD744 

BD744A 
BD744B 
BD744C 


BDW94C 
BDW94C 


* Datasheet available on request 


L9/ Siteottecresmes 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |" ‘nearest 


BDT42 

BDT42A 
BDT42B 
BDT42C 
BDT60 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |" “Nearest ace 


BD239 BDT60A TIP116 
BD240 BDT60B TIP 117 
BD239A BDT61 TIP110 
BD240A BDT61A TIP111 


BD239B BDT61B 


BDT62 


TIP112 
BDW94A 


BDT62A BDW94B 
BDT62B BDW94C 
BDT63 BDW93A 
BDT63A BDW93B 


BDT63B 
BDT64 

BDT64A 
BDT64B 
BDT65 


BDT65A 
BDT 65B 
BDT91 
BDT92 
BDT93 


BDT94 
BDT95 
BDT96 
BDV64 

BDV64A 


BDV64B 


BDW93C 
TIP145T 
TIP146T 
TIP147T 
TIP140T 


TIP141T 
TIP142T 
BD907 

BD908 
BD909 


BDV64 
BDV64A 


BDV64B 


BDT30A 


BDT30B BDV65 BDV65 
BDT30C BDV65A BDV65A 
BDT31 BDV65B BDV65B 


BDT31A 


BDT31B 
BDT31C 


BDV66 


BDV66A 
BDV66B 


BDW84A 


BDW84B 
BDW84C 


BDT32 BDV67 BDW85A 
BDT32A BDV67A BDW85B 
BDT32B BDV67B BDW85C 


BDT32C TIP33A 
BDT41 TIP34A 
BDT41A TIP33B 
BDT41B TIP34B 
BDT41C TIP33C 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON | Nearest ace STANDARD | SGS-THOMSON |“ NeaRest Pace 


BDV96 TIP34C BDW64 

BDWe21 BDW51 BDW64A 
BDW21A BDW51A BDW64B 
BDW21B BDW51B BDW64C 


BDW73 
BDW73A 


BDW51C 
BDW52 


BDW21C 
BDW22 


BDW22A BDW52A BDW73B 
BDW22B BDW52B BDW73C 
BDW22C BDW52C BDW74 


BDW74A 
BDW74B 


BDW23 
BDW23A 


BDX53 
BDX53A 


BDW94B 


BDW23B BDX53B BDW74C BDW94C 
BDW23C BDX53C BDW83 
BDW24 BDX54 BDW83A 


BDW83B 
BDW83C 


BDX54A 
BDX54B 


BDW24A 
BDW24B 


BDW24C BDX54C BDW84 
BDW39 TIP140T BDW84A 
BDW40 TIP140T BDW84B 


BDW84C 


BDW91 
BDW92 
BDW93 
BDW93A 
BDW93B 


BDW93C 


BDW41 TIP141T 


BDW51 


BDW51A BDW94 
BDW51B BDW94A 
BDW51C BDW94B 


BDW94C 
BDX13 


BDW52 
BDW52A 


BDW52B BDX18 
BDW52C BDX33 
BDW53 TIP110T BDX33A 


BDX33B 
BDX33C 


BDW53A TIP110T 
BDW53B TIP111T 


BDW53C TIP112T BDX34 

BDW54 TIP115T BDX34A 
BDW54A TIP115T BDX34B 
BDW54B TIP116T BDX34C 


BDW54C TIP117T 


BDW63 BDX53 
BDW63A BDW53A 
BDW63B BDX53B 


BDW63C BDX53C 


* Datasheet available on request 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ Nearest ace STANDARD | SGS-THOMSON |" “Nearest 


BDX53D 
BDX53E 
BDX53F 
BDX53$S 
BDX54 


BDX54A 
BDX54B 
BDX54C 
BDX54D 
BDX54E 


BDX54F 
BDX54$ 
BDX62 

BDX62A 
BDX62B 


BDX63 
BDX63A 
BDX63B 
BDX64 
BDX64A 


BDX64B 
BDX65 
BDX65A 
BDX65B 
BDX66 


BDX66A 
BDX66B 
BDX67 

BDX67A 
BDX67B 


BDX69A 
BDX69B 
BDX69C 
BDX71 
BDX77 


BDX54F 
BDX54S 


BDX86A 
BDX86B 
BDX86C 


BDX85A 
BDX85B 
BDX85C 
BDX88A 
BDX88B 


BDX88C 
BDX87A 
BDX87B 
BDX87C 
MJ2500 


MJ2501 
MJ4032 
MJ3000 
MJ3001 
MJ4035 


MJ11011 
MJ11013 
MJ11015 
MJ11015 
MJ11012 


BDX84 
BDX84A 
BDX84B 
BDX84C 
BDX85 


BDX85A 
BDX85B 
BDX85C 
BDX86 

BDX86A 


BDX86B 
BDX86C 
BDX87 

BDX87A 
BDX87B 


BDX87C 
BDX88 

BDX88A 
BDX88B 
BDX88C 


BDW51A 
BDW52A 
BDW51B 
BDW52B 
BDW51C 


* Datasheet available on request 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |” Nearest pace STANDARD | SGS-THOMSON | WeaResT 


BU406 
BU406D 
BU406H 
BU407 
BU407D 


BU407H 

BU408 

BU408D 

BU411 BU607D 
BU607D 


BU4i2 
BU426 


BSS44 


BSW67 BU426A 
BSW68 BU508 
BU104 BU606 * BU508A 


BU104D 
BU104DP 


BU606D * 
BU406D 
BU607 
BU607 
BU607 
BU607D 


BU407D 


BU508D 


BU109DP BU608D 


BU110 BU607 BU801 
BU111 BUW24 BU806 
BU125 BU807 


BU125S BU810 


BU910 
BU911 
BU912 
BU920 
BU920P 


BU920T 


BU326 
BU606 
BU326 
BU326 

BUY69A 


BU208A BU921 
BU208D BU921P 
BU310 BU921T 


BU311 
BU312 


BU922 
BU922P 


BU922P 


BU322 BU922T BU922T 

BU322A BU930 BU930R 
BU323 BU930P BU930RP 
BU323A BU930Z BU931Z 


BU325 BU930ZP 


BU326 BU931 
BU326A BU931P 
BU326S BU931R BU931R 


BU361 BU931RP 


BU931RP 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |" “NeaREsT fi 


BUV39 BUV39 * 
BUV40 BUV40 
BUV41 BUV41 
BUV42 BUV42 
BUV42A BUV42A 


BUV46 
BUV47 
BUV47A 
BUV48 
BUV48A 


BUV48B 
BUV48C 
BUV50 
BUV51 
BUV52 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ yeaREst 


BU932 BU932R 
BU932P BU932RP 
BU932R BU932R 

BU932RP BU932RP 

BU999 BU999 


BUS13 BUV56 
BUS13A BUV60 
BUT11 BUV61 
BUT11A BUV62 


BUV62A 


BUT921T 
BUT931RP 


BUW13A 
BUW22 

BUW22A 
BUW22AP 
BUW22P 


BUW24 


BUW22AP 


BUW22AP 
BUW22P 


BUT92A BUT92A 


BUT100 BUT100 BUW25 
BUT102 BUT102 BUW26 
BUV18 BUV18 BUW32 


BUV19 BUV19 BUW32A 


BUW32AP 


BUW32AP 


BUW32P BUW32P 
BUW34 BUW34 
BUW35 BUW35 


BUW36 
BUW38 


BUW36 
BUW38 


BUW39 BUW39 
BUW42 BUW42 
BUW42A BUW42A 


BUW42AP |BUW42AP 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 


BUW42P BUW42P 


INDUSTRY SGS-THOMSON 


BUX29 
BUX37 
BUX40 
BUX41 
BUX10 BUX41N 
BUX11N BUX41S 
BUX42 
BUX43 
BUX44 
BUX46 
BUX47 
BUX11 BUX47A 
BUX48 
BUX48A 
BUX48B 
BUX48C 
BUX10 
BUX11 


BUW44 BUW44 
BUW45 BUW45 
BUW46 BUW46 


BUW48 BUW48 


BUW92 


BUX10 BUX77 
BUX10P BUX78 
BUX10S BUX80 


BUX11 
BUX11N 


BUX82 
BUX84 


BUX11S BUX84A 
BUX12 BUX85 
BUX13 BUX97B 


BUX14 
BUX15 


BUX98 
BUX98A 


BUX16 BUX98B 
BUX16A BUX98C 
BUX16B BUX348 


BUX16C BUY18S 


BUY47 
BUY48 
BUY49P 
BUY49S 
BUY57 


BUY58 


BUX18A 


BUX18B BUY68 

BUX18C BUY69A 
BUX20 BUY69B 
BUX20S BUY69C 
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INDUSTRY 
STANDARD 


D44C6 MJ4034 
D44C7 MJ4035 
D44C8 MJ4502 
D44C9 MJ10000 


D44C10 
D44011 


D44H1 D44H1 MJ10001 
D44H2 D44H2 MJ10002 
D44H4 D44H4 MJ10003 


D44H5 


D44H7 D44H7 MJ10004P MJ10004P 
D44H8 D44H8 MJ10005 MJ10005 
D44H10 D44H10 MJ10005P MJ10005P 
D44H11 D44H11 MJ10012 

D44Q1 D44Q1 MJ11011 MJ11011 


MJ1000 


MJ425 MJ13332 

MJ802 MJ802 MJ13333 

MJ900 MJ900 MJ13334 

MJ901 MJ901 MJE170 MJE170 
MJE171 


SGS-THOMSON 
SGS-THOMSON 


D44011 


D44H5 


D45H5 MJ13014 
D45H7 MJ13015 
D45H8 MJ13015 
D45H10 MJ13330 


MJ1000 


CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SG&S-THOMSON |“ earnest 


MJ3042 

MJ4030 MJ4030 
MJ4031 MJ4031 
MJ4032 MJ4032 


MJ4033 MJ4033 


MJ10000 
MJ10001 


MJ710004 


MJ11012 MJ11012 


MJ11013 MJ11013 
MJ110714 MJ11014 
MJ11015 MJ11015 
MJ11016 MJ11016 


MJ13331 


MJE171 


MJ1001 MJ1001 MJE172 MJE172 
MJ2500 MJ2500 MJE180 MJE180 
MJ2501 MJ2501 MJE181 MJE181 
MJ2955 MJ2955 MJE182 MJE182 


MJ3000 


MJ3001 MJ3001 MJE210 MJE210 
MJ3029 MJE340 MJE340 
MJ3030 MJE350 MJE350 
MJ3040 MJE371 MJE371 


MJ3041 


MJ3000 


MJE200 MJE200 


MJE520 MJE520 


* Datasheet available on request 


ky tradi btilatia 


79 


CROSS REFERENCE 


INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ neaRest ace STANDARD | SGS-THOMSON |" ‘yeaRest 


MJE521 SGS$130 
MJE700 $GS131 
MJE701 $GS$132 
MJE702 $GS135 


MJE703 
MJE800 


SGS136 
SGS137 


MJE800 


MJE801 MJE801 SGS910 
MJE802 MJE802 SGS91 1 
MJE803 MJE803 SGS912 


MJE2955T 
MJE3055T 


MJE2955T 
MJE3055T 


9GS3055 
SGS3439 


MJE3439 MJE3439 SGS3440 
MJE3440 MJE3440 SGS6386 
MJE13002 $SGS13002 SGS6387 
MJE13003 $GS$13003 SGS6388 


MJE13004 
MJE13005 
MJE13006 
MJE13007A 
MJE13008 


MJE13009 


MJE13004 
MJE13005 
MJE13006 
MJE13007A 
MJE13008 


MJE13009 
SE9300 
SE9301 
SE9302 
SE9303 


SE9304 


SGS10004 
SGS10004P 
SGS10005 

SGS10005P 
$GS$13002 
$GS$13002T 
$G$13003 

SGS13003T 
SGSD100 
SGSD200 


SGSD310 


SGS10004 
SGS10004P 
9GS10005 
SGS10005P 
$GS$13002 
SGS$13002T 
95GS$13003 
9GS$13003T 
SGSD100 
SGSD200 


SGSD310 


BDX87B 


SE9305 BDX87C SGSD311 SGSD311 
SE9400 BDW94A SGSD00020 |SGSD00020 
SE9401 BDW94B SGSD00030 ;SGSD00030 


SE9402 
SE9403 


BDW94C SGSD00031 |SGSD00031 


SE9404 SGSF321 
SE9405 SGSF323 
SGS110 SGSF324 


SGS111 
SGS112 


SGSF341 
SGSF343 


SGS115 SGSF344 
SGS116 SGSF421 
SGS117 SGSF423 
SGS120 SGSF424 


SGS$121 SGSF425 


SGS$122 SGSF441 
SG$125 SGSF443 
SGS126 SGSF444 


SGS127 SGSF445 


* Datasheet available on request 


{ SGS- 
5 s/f eee ped etd 


INDUSTRY _ |SGS-THOMSON 
STANDARD | SGS-THOMSC# |“ Wearest pace 


SGSF461 
SGSF463 
SGSF464 
SGSF465 
SGSF541 


SGSF543 
SGSF544 
SGSF545 
SGSF561 
SGSF563 


SGSF564 
SGSF565 
SGSF661 
SGSF663 
SGSF664 


SGSF665 

SGSIF321 
SGSIF323 
SGSIF324 
SGSIF325 


SGSIF341 
SGSIF343 
SGSIF344 
SGSIF345 
SGSIF421 


SGSIF423 
SGSIF424 
SGSIF425 
SGSIF441 
SGSIF443 


SGSIF444 
SGSIF445 
SGSIF461 
SGSIF463 
SGSIF464 


SGSIF465 
TIP29 
TIP29A 
TIP29B 
TIP29C 


TIP3O 
TIP30A 
TIP30B 
TIP30C 
TIPS1 


SGSF665 

SGSIF321 
SGSIF323 
SGSIF324 
SGSIF325 


SGSIF341 
SGSIF343 
SGSIF344 
SGSIF345 
SGSIF421 


SGSIF423 
SGSIF424 
SGSIF425 
SGSIF441 
SGSIF443 


SGSIF444 
SGSIF445 
SGSIF461 
SGSIF463 
SGSIF464 


SGSIF465 
TIP29 
TIP29A 
TIP29B 
TIP29C 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | S@S-THOMSON | “Nearest Pace 


TIP31A 
TIP31B 
TIP31C 
TIP32 

TIP32A 


TIP32B 
TIP32C 
TIP33 

TIP33A 
TIP33B 


TIP33C 
TIP34 

TIP34A 
TIP34B 
TIP34C 


TIP36B 
TIP36C 
TIP414 

TIP41A 
TIP41B 


TIP41C 
TIP42 

TIP42A 
TIP42B 
TIP42C 


TIP73B 
TIP73C 
TIP74 

TIP74A 
TIP74B 


SGS-THOMSON 
MICRORLECTROMICS 


TIP33C 
TIP34 

TIP34A 
TIP34B 
TIP34C 


TIP36B 
TIP36C 
TIP41 

TIP41A 
TIP41B 


TIP41C 
TIP42 

TIP42A 
TIP42B 
TIP42C 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |" Wearest pace 


TIP74C BD912 
TP100 
TIP101 
TIP102 
TIP105 


TIP106 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON | “Nearest 


2N3055 2N3055 
2N3418 2N3418 
2N3419 2N3419 
2N3420 2N3420 
2N3421 2N3421 


2N3439 2N3439 


TIP107 2N3440 2N3440 
TIP110 2N3445 BDW51A 
TIP111 2N3446 BDW51B 


TIP112 
TIP115 


2N3553 
2N3554 


BUY68 


TIP116 2N3713 2N3713 
TIP117 2N3714 2N3714 
TIP120 2N3715 2N3715 


TIP121 
TIP122 


2N3716 
2N3719 


2N3716 


TIP125 2N3720 
TIP126 2N3771 2N3771 
TIP127 2N3772 2N3772 


TIP130 
TIP131 


2N3789 
2N3790 


2N3789 
2N3790 


TIP132 2N3791 2N3791 
TIP135 2N3792 2N3792 
TIP136 2N3830 


TIP137 
TIP140 


2N3831 
2N3924 


TIP140T 2N4234 2N4234 
TIP141 2N4235 2N4235 
TIP141T 2N4236 2N4236 


TIP142 
TIP142T 


2N4398 
2N4399 


2N4398 
2N4399 


TIP 145 2N4895 2N4895 
TIP145T 2N4896 2N4896 
TIP146 2N4897 2N4897 


TIP146T 2N4918 2N4918 


TIP147 2N4919 2N4919 
TIP147T 2N4920 2N4920 
TIP150 2N4921 2N4921 
TIP151 2N4922 2N4922 


TIP152 
TIP660 


2N4923 
2N5038 


2N4923 
2N5038 


TIP661 2N5039 2N5039 
TIP662 2N5151 2N5151 
TIP2955 2N5252 2N5252 


TIP3055 2N5153 2N5153 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ Nearest 


2N5880 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ Nearest 


2N5154 


2N5157 2N5881 
2N5190 2N5882 
2N5191 2N5883 


2N5884 
2N5885 


2N5192 
2N5193 


2N5194 2N5886 
2N5195 2N6029 
2N5301 2N6032 
2N5302 2N6033 


2N5303 2N5303 2N6034 
2N5333 2N6035 
2N5334 2N6036 
2N5335 2N6037 
2N5336 2N5336 2N6038 


2N5337 2N6039 


2N5338 2N6040 
2N5339 2N6041 
2N5415 2N6042 
2N5416 2N6043 


2N5490 2N6044 
2N5492 2N6045 
2N5494 2N6050 
2N5496 2N6051 
2N5629 2N5629 2N6052 


2N5655 2N6053 


2N5656 2N6054 
2N5657 2N6055 
2N5671 2N6056 


2N6057 
2N6058 


2N5672 
2N5679 


2N5680 2N6059 
2N5681 2N6107 
2N5682 2N6109 


2N6111 
2N6121 


2N5758 
2N5781 


BDW51C 


2N5782 2N6122 
2N5783 2N6123 
2N5784 2N6124 


2N6125 
2N6126 


2N5785 
2N5875 


2N5876 2N6226 BDW52C 
2N5877 2N6246 BDW52A 
2N5878 2N6247 BDW52B 


2N5879 BDW52A 2N6249 BUX41 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ \eaREsT Pace 


2N6250 
2N6251 
2N6274 
2N6275 
2N6276 


2N6277 
2N6282 
2N6283 
2N6284 
2N6285 


2N6286 
2N6287 
2N6288 
2N6290 
2N6292 
2N6306 
2N6307 
2N6308 
2N6338 
2N6339 


2N6340 


BUX11N 


2N6341 BUX11N 
2N6383 BDX87 
2N6384 BDX87A 


2N6385 
2N6386 
2N6387 
2N6388 
2N6470 
2N6471 


2N6472 


BDX87B 


BDW51B 


2N6473 BD711 
2N6475 BD712 
2N6486 


2N6487 


2N6488 
2N6489 
2N6490 
2N6491 
2N6496 


2N6497 
2N6498 
2N6511 
2N6512 
2N6513 


2N6486 
2N6487 
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2N6514 
2N6531 
2N6532 
2N6544 
2N6545 


2N6546 
2N6547 
2N6569 
2N6573 
2N6574 


2N6575 
2N6594 
2N6648 
2N6649 
2N6650 


2N6666 
2N6667 
2N6668 
2N6702 
2SA489 


25A490 
25A496 
2SA505 
25A626 
25A627 


2SA657 
25A658 
25A663 
25A671 
25A680 


25A682 
25A699 


2SA699A 


2SA700 
2S5A715 


25A738 
2S5A743 
25A748 
25A755 
2S5A756 


25A768 
2S5A769 
2SA770 
25A771 
2SA775 
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2N6544 
2N6545 


2N6546 
2N6547 
2N6702 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ \eEaREsT Pace 


BUW34 
BDX53C 
BDX53C 


BDW51 
BUW44 
2N6546 


BUW45 
BDW52 
BDX88 
BDX88A 
BDXC88B 


BDX54 
BDX54A 
BDX54B 


BD242B 


BD242A 
2N4918 
2N4919 
BDW52B 
BDW52B 


BDW52C 
BDW52B 
BDW52C 
BD242A 

BDW52B 


BD180 
TIP30 
TIP30A 
TIP30 
MJE170 


MJE170 
BD238 

BD240B 
BD240A 


BD242A 
BD242B 
2N6109 
2N6107 
TIP30C 


INDUSTRY 
STANDARD 


25A779 
25A780 


2SA780A 


2SA795 
2S5A807 


25A808 
25A815 
25A816 
2SA837 
2SA877 


2S5A885 
25A886 
25A887 
25A898 
25A899 


2SA900 
25A922 
25A939 
25A963 
25A966 


2S5A1008 
25A1010 
25A1012 
25A1020 
25A1045 


25A1046 
2S5A1069 
25A1110 
25B434 
25B435 


25B507 
2SB509 
25B511 
25B513 
25B514 


25B515 
2S5B518 
25B521 
25B522 
25B523 
2SB524 
25B526 
25B527 
2SB528 
25B529 


SGS-THOMSON 
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BD438 
BD440 
BD442 
MJE350 
2N3789 


2N3790 
TIP30C 
TIP30B 
BDW52C 
2N5876 


BD438 
BD438 
BD242B 
MJE350 
MJE350 


MJE210 
2N4918 
MJE350 
MJE171 
TIP32 


TIP32C 
TIP42C 
TIP42A 
TIP32 

2N6052 


2N6052 
TIP42B 
MJE350 
BD244A 
BD244 


BD242A 
BD244A 
TIP32 
2N6126 
TIP32A 


TIP32A 
BDW52C 
TIP42A 
TIP42A 
2N5193 
2N5194 
MJE350 
MJE350 
MJE350 
2N5193 


CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ WeaREsT Pace 


25B531 BDW52C 
2SB532 BDW52B 
2SB536 MJE350 
25B553 TIP42B 


2S5B565 


25B566 
2SB566A 
25B569 
25B570 
25B571 


25B572 


BD706 


2N5193 


25B573 2N5194 
25B574 2N5195 
25B575 2N5193 


25B576 
2SB577 


2N5194 
2N5195 


25B578 MJ2955 
25B579 2N5875 
25B580 2N5876 
25B581 BDW52C 


25B585 2N6053 


25B586 2N6054 
25B587 2N6050 
25B588 2N6051 
25B589 2N6052 


2SB595 BD712 


2S5B596 BD244B 
25B604 BD244B 
25B631 2N4920 


25B632 
25B633 


MJE370 
TIP42C 


25B638 BDX88C 
25B639 BDX88C 
25B648 MJE350 


2SB655 
2SB668 


BUW42 
TIP32A 


2SB669 TIP32B 

25B673 BDW94C 
25B674 BDW94B 
25B675 BDW94A 


2SB676 TIP127 


2SB677 TIP125 
25B679 TIP117 
25B681 BUW4e2 


25B686 TIP36C 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |” \eqResT pace 


25B689 TIP42C 25C681 
2SB690 TIP42C 25C758 
25B693 2N6287 25C759 
25B694 MJ11015 25C760 


25B696 
2SB697 


25B707 2N6107 25C790 TIP31A 
25B708 2N6107 25C791 TIP31C 
2SB711 2N6041 250793 BDW51C 


25B712 
2SB717 


25B718 MJE350 25C885 
25B722 BUW42 25C886 
25B724 TIP32A 25C887 


25B743 
2SB744 


25B750 TIP115 250902 BU326 
25B751 BDX54B 250931 BD241A 
25B753 BD912 250932 BD241 
25B754 TIP36A 250935 BUW34 


2SB772 
25B833 
25B834 
25B855 
2SB856 


25C407 250999 
25C408 2501004 
250409 2SC1004A 
250410 2501005 
25C411 2501050 


280412 
250431 
250432 
250433 
250434 


25C495 2N4923 2501089 MJE3439 
25C496 2N4921 25C1099 BU208 
250558 BUW24 2501100 BU208 
25C646 2N3055 2501101 BU208 


2950647 


25C664 BDW51C 2501107 BD243B 
250675 BUW34 2501108 BS243C 
25C676 BUW34 2501109 BD243B 
25C677 BUW34 2501110 BD243C 


250678 


* Datasheet available on request 
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BUW42 
BUW42 


2N6042 
MJE350 


MJE170 
MJE172 


MJE170 
MJ11013 
TIP32A 
TIP32A 
TIP32A 


BDW51B 


BUW34 


INDUSTRY SGS-THOMSON 
STANDARD | S&S-THOMSON | WeaResT Pace 


25C768 
250789 


TIP31B 


250794 
25C861 


BDW51C 


25C901 
25C901A 


BU326 


25C936 
250937 
25C939 
250940 
25C962 


2501060 TIPS1A 
2SC1061 TIP31A 
25C 1080 BDW51C 
2501086 BU208 
25C 1088 MJE3439 


2501106 BU326 


2501114 BU326 
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INDUSTRY $GS-THOMSON 


2501130 
2801131 
2501132 
2801133 
2501140 


2501141 
2501142 
2501143 
2501151 
2501153 


2501154 
2501162 
2501167 
2501170 
2501170A 
2501171 
2801172 
2501173 
2501174 
2501184 


2501185 
2501212 
2501212A 
2501226 
25C1226A 


2501227 
2501228 
2501229 
25C1230 
2501292 


2501295 
2501308 
2501309 
2501325 
2501348 


2501358 
2501367 
2501368 
2501381 
2501382 


2501398 
2501409 
2501410 
2501413 
25C1413A 


* Datasheet available on request 


BU208 
MJE180 
BU208 
BU208 
BU208 


BU326 
BD235 
BD237 
TIP31 
TIP31A 


BD239B 
TIP47 
TIP47 
BU208 
BU208 


ky 


CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ WeaReEst Pace 


2501418 TIP31A 
2501419 TIP31A 
2501434 2N6546 
2501440 BUW44 


2501441 
25C1447 


BUW44 
TIP47 


2501448 TIP47 
2501449 MJE180 
2501454 BU326 


2501463 
2501468 


BU326 
BUW34 


2501469 BUW34 
2501477 BUW34 
2501501 MJE3439 


2501505 
2501506 


TIP48 
TIP48 


2501507 TIP48 
2501514 MJE3439 
2501516 BD437 


2501517 


25C01517A 
2501565 
2501576 
2501577 
2501578 


2501579 
2501580 
25C 1584 
2501585 
2501586 


2501617 


BD439 


BU326 


2501618 BDW51B 
2501619 BDW51C 
2501625 TIP29C 


2501626 
2501667 


TIP29B 
BDW51C 


2501669 TIP47 
2501672 BUX11N 
29501683 TIP47 


2501722 
2501723 


TIP48 
TIP48 


2501749 MJE340 
2501768 BU931R 
2501777 2N3055 


2801785 BUX41 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON INDUSTRY 
STANDARD | S&S-THOMSON STANDARD 


25C 1786 
2501818 
2501826 
2501827 
2501829 


2501831 
2501832 
2501846 
2501847 
2501848 


2501870 
2501875 
2501880 
2501881 
2501883 


2501891 
2501892 
2501893 
25C1894 
2501922 


2501929 
2501942 
25C1983 
2501984 
2501985 


2501986 
2502024 
25C2027 
2502071 
25C2080 


29C2127 
2502189 
25C2190 
2502191 
25C2209 
2502229 
25C2230 
2902233 
2502235 
2502236 


2502238 


25C2238A 
2902238B 


25C2244 
25C2246 


BUX11N 
TIP41B 
TIP41C 
BU931R 


2N6056 
BU932R 
MJE180 
MJE181 
BD241B 


2N6546 
BU208 
TIP112 
TIP110 
TIP122 


TIP48 
BU208 
TP111 
TIP112 
TIP41B 


TIP41C 
2N4923 
BU208 
MJE3440 
MJE180 


BUX41 

BUW34 
2N6545 
2N6547 
MJE181 


TIP47 
TIP47 
2N6497 
TIP47 
TIP31 


TIP47 
TIP47 
TIP47 
2N6545 
2N6547 


2502248 
2502256 
2502260 
2502261 
2502262 


2502278 
2502311 
2502323 
2502324 
2502331 


2502333 
2502344 
2502373 
2502397 
2502402 


2502428 
2502432 
2502433 
2504235 
2804236 


2502500 
2502516 
2502534 
25C2535 
2902552 
2502553 
2902562 
2502612 
2502613 
2902815 


25C2816 


MJE13005 
TIP47 
MJE13006 
MJE3055T 
2N6546 


$GS13003 
MJE13005 
MJE13005 


SGSD00042 
SGSD00040 


* Datasheet available on request 
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INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |" \eqREsT pace 


25D88 

2SD107 
25D108 
25D116 
25D119 


28D124 
25D124A 
25D125 
25D125A 
25D131 


25D163 
25D168 
28D172 
25D174 
25D180 


25D181 
25D188 
25D189 
25D189A 
25D201 
25D206 
25D211 
25D231 
25D232 


25D234 


25D235 
2SD246 
25D247 
25D249 
25D260 


2SD262 
25D265 
25D266 
28D273 
25D274 


25D288 
25D288 
25D289 
25D293 
25D294 


295D301 
25D310 
25D311 
25D313 
25D314 


* Datasheet available on request 


25D317 
2SD318 
25D321 
25D325 
25D330 


25D331 
25D335 
25D338 
25D339 
25D342 


25D343 
25D344 
2SD345 
25D346 
25D347 


25D348 
25D351 
25D356 
25D357 
25D358 


25D359 
25D360 
25D361 
25D365 
2SD366A 


2S5D368 
25D369 
25D371 
25D375 
25D376 


25D377 
25D379 
25D380 
25D386 
25D387 


25D389 
25D390 
28D396 
25D401 
25D402 


25D417 
25D429 
28D434 
25D435 
2S5D436 


SGS-THOMSON 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ \Wearest ace 


TIP3S1A 
TIP3S1A 
BUW34 
TIP31 

TIP31A 


TIP31A 
BDW51C 
BDW51B 
BDW51C 
TIP31B 


TIP31B 
TIP31B 
TIP31B 
TIP41A 
TIP41A 


BU208 

2N6545 
2N4923 
2N4923 
2N4923 


2N5190 
2N5190 
2N5191 
TIP31A 
TIP31B 


BU208 
2N3716 
BDW51C 
BUX41 
BUX42 


BUV24 
BDW51 
BU208 
MJE13004 
MJE13004 


TIP31A 
TIP31A 
2N6547 
TIP47 
TIP47 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |“ \eaResT ce STANDARD | SGS-THOMSON |“ NeaREsT Pace 


25D439 25D600 
25D459 25D604 
25D460 25D605 
25D463 25D608 


25D464 
2SD473 


25D610 
2SD612 


MJE520 


25D475 25D613 TIP41C 

25D476 25D626 BU931R 
25D478 25D628 BDX87C 
25D479 25D629 BDX87C 


25D480 2SD630 2N5302 


25D481 25D631 2N5302 

25D482 25D633 BDW93C 
25D483 25D634 BDW93B 
25D484 25D635 BDW93A 


25D485 
25D486 
25D487 
25D488 
25D489 


25D640 2N6545 


25D650 BU920 
25D663 BU920 
2SD665 BUX41 


2SD668 


25D668A 
25D670 
25D678 
25D679 
2S5D683 


MJE340 


MJE340 
MJ11016 
TIP110 

TIP111 
BUT13 


BU932R 
TIP122 
TIP121 
TIP112 
2N6056 


BU931R 


25D490 
2SD491 
25D492 
25D493 
25D494 


25D495 
25D499 
25D500 
2SD502 
25D503 


25D504 


MJE3055T 
2N3055 
2N5877 
2N5878 


BDW51C 
MJE3055T 
MJE3055T 
2N6055 
2N6056 


2SD693 


2SD505 25D705 BU931R 
2SD506 2SD709 BU920 
2SD523 2SD710 MJ10004 


29D524 25D716 TIP35C 


25D525 25D717 D44H10 
25D526 25D721 2N6045 
25D531 25D722 2N6045 
25D544 28D723 TIP31C 


25D552 
25D553 TIP41B 


25D724 
29D725 


MJE13004 
BU208A 


25D570 BD241B 25D726 TIP31C 
25D574 MJ11016 25D729 2N6284 
25D575 BU208 25D730 MJ11016 


2SD597 BDW51C 25D731 


»* Datasheet available on request 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON |" “Nearest ace 


INDUSTRY SGS-THOMSON 
STANDARD | SGS-THOMSON | “Nearest pace 


25D732 BUW44 2SD956 BU208D 
25D733 BUW44 2SD957A BU208D 
2SD753 BUW41 2SD978 BU920T 
2SD757 MJE3440 25D979 BU920T 


25D758 
25D759 


MJE3440 2SD990 


25D993 


TIP112 
BU208D 


25D760 2SD994 BU208D 
2SD761 25D1061 D44H8 
2SD762 25D1062 D44H8 
25D764 25D1069 BU407D 


25D783 25D1131 
25D793 25D1132 
25D794 25D1163 
25D801 25D1163A 
2SD802 25D1201 


25D811 2N6545 2SD1203 
25D818 BU208 

25D819 BU208 

2SD820 BU208A 

2SD821 BU208A 


25D823 
295D836 
2SD837 
25D839 
25D840 


25D843 


BD911 


25D844 TIP35A 
2SD868 BU208D 
25D869 BU208D 


2SD870 
25D878 


BU208D 
2N3055 


25D880 TIP31A 
25D882 MJE180 
25D897 BU208D 


2SD897A 
25D898 


BU208D 
BU208D 


2SD898A BU208D 
25D898B BU208D 
25D899 BU208D 
25D899A BU208D 


2SD900 BU208D 


2SD900A BU208D 
2S5D900B BU208D 
2SD903 BU208D 


25D904 


* Datasheet available on request 


BU208D 


{ SGS-THOMSON 
7 MICROELECTRONICS 


91 


ALPHABETICAL LIST OF SYMBOLS 


hFE 


amb 


92 


Bandwidth 

Collector-base capacitance (emitter open to a.c. and d.c.) 

Distortion 

Second breakdown energy (with base-emitter junction reverse biased) 
Frequency 

Transition frequency 

Voltage gain 

Common emitter, small-signal value of the short-circuit forward current 
transfer ratio 

Common emitter, static value of the forward current transfer ratio 
Common emitter, static value of the forward current transfer matched 
pair ratio 

Base current 

Turn-on current 

Turn-off current 

Base forward current 

Base forward peak current 

Base peak current 

Base reverse current 

Base reverse peak current 

Collector current 

Collector cut-off current with emitter open 

Collector cut-off current with base open 

Collector cut-off current with specified resistance between emitter 
and base 

Collector cut-off current with emitter short-circuited to base 

Collector cut-off current with specified reverse voltage between emitter 
and base 

Collector cut-off current with specified circuit between emitter and base 
Collector peak current 

RMS collector current 

Drain current 

Emitter current 

Emitter cut-off current with collector open 

Continuous DC forward current 

Peak forward current 

Continuous DC reverse current 

Peak reverse current 

Surge non-repetitive reverse current 

Second breakdown collector current (with base-emitter junction forward biased) 
Output power of a specified circuit 

Total power dissipation 

Base dropping resistance 

Resistance between base and emitter 

Collector dropping resistance 

Emitter dropping resistance 

Load resistance 

Series resistance 

Thermal resistance 

Thermal resistance junction-to-ambient 

Thermal resistance junction-to-case 

Ambient temperature 

Case temperature 

Junction temperature 

Storage temperature 

Time 

Crossover time 

Delay time 

Fall time 


SGS- 
Kyy Srosanscrsenses 


VBE 
VBE (sat) 
V(BR) CBO 
V(BR) CEO 
V(BR) CER 
V(BR) CES 
V(BR) CEV 


V(BR) CEX 


V(BR)EBO 


VcE(sat) 
VcES 
VCEV 

VCEV(sus) 
VcCEW 


VCEX(sus) 


ALPHABETICAL LIST OF SYMBOLS 


Turn-off time 

Turn-on time 

Pulse width 

Rise time 

Reverse recovery time of a diode 

Storage time 

Base-emitter voltage 

Base-emitter saturation voltage 

Collector-base breakdown voltage with emitter open 

Collector-emitter breakdown voltage with base open 

Collector-emitter breakdown voltage with specified resistance 
Collector-emitter breakdown voltage with emitter short-circuited to base 
Collector-emitter breakdown voltage with specified reverse voltage between 
emitter and base, r,=0 

Collector-emitter breakdwon voltage with specified circuit between emitter and 
base 

Emitter-base breakdown voltage with collector open 

Collector-base voltage 

Collector-base voltage with emitter open 

Collector DC voltage supply 

Collector-emitter voltage 

Knee voltage at specified condition 

Collector-emitter voltage with base open 

Collector-emitter sustaining voltage with base open 

Collector-emitter voltage with specified resistance between emitter and base 
Collector-emitter sustaining voltage with specified resistance between emitter 
and base 

Collector-emitter saturation voltage 

Collector-emitter voltage with emitter short-circuited to base 
Collector-emitter voltage with specified reverse voltage between emitter and 
base 

Collector-emitter sustaining voltage with specified reverse voltage between 
emitter and base 

Maximum collector-emitter voltage at turn-off with a specified current without 
snubber 

Collector-emitter sustaining voltage with specified circuit between emitter and 
base 

Emitter-base voltage 

Emitter-base voltage with collector open 

Continuous DC forward voltage 

Forward transient voltage 

Input voltage of a specified circuit 

Continuous DC reverse voltage 

Peak reverse voltage 

Repetitive peak reverse voltage 

Impedance between base and emitter 

Input impedance 

Temperature variation 

Duty cycle 

Angular frequency 
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RATING SYSTEMS FOR ELECTRONIC DEVICES 


A. DEFINITIONS OF TERMS USED 


a. Electronic device. An electronic tube or val- 
ve, transistor or other semiconductor device. 
Note: This definition excludes inductors, capa- 
citors, resistors and similar components. 


b. Characteristic. A characteristic is an inherent 
and measurable property of a device. Such a 
property may be electrical, mechanical, ther- 
mal, hydraulic, electro-magnetic, or nuclear and 
can be expressed as a value for stated or re- 
cognized conditions. A characteristic may al- 
so be a set of related values, usually shown in 
graphical form. 


c. Bogey electronic device. An electronic devi- 
ce whose characteristics have the published no- 
minal values for the type. A bogey electronic 
device for any particular application can be ob- 
tained by considering only those characteristics 
which are directly related to the application. 


d. Rating. A value which establishes either a li- 
miting capability or a limiting condition for an 
electronic device. It is determinate for specified 
values of environment and operation, and may 
be stated in any suitable terms. 

Note: Limiting conditions may be either maxi- 
ma or minima. 


e. Rating system. The set of principles upon 

which ratings are established and which deter- 
mines their interpretation. 
Note: The rating system indicates the division 
of responsibility between the device manufac- 
turer and the circuit designer, with the object 
of ensuring that the working conditions do not 
exceed the ratings. 


B. ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of ope- 
rating and environmental conditions applicable to 
any electronic device of a specified type as defined 
by its published data, which should not be exceeded 
under the worst probable conditions. 

These values are chosen by the device manufactu- 
rer to provide acceptable serviceability of the devi- 
ce, taking no responsibility for equipment varia- 
tions, environmental variations, and the effects of 
changes in operating conditions due to variations in 
the characteristcs of the device under consideration 
and of all other electronic devices in the equipment 

The equipment manufacturer should design so that, 
initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any 
device under the worst probable operating condi- 


tions with respect to supply voltage variation, equip- 
ment component variation, equipment control adju- 
stment, load variations, signal variation, 
environmental conditions, and variation in charac- 
teristics of the device under consideration and of all 
other electronic devices in the equipment. 


C. DESIGN - MAXIMUM RATING SYSTEM 


Design-maximum ratings are limiting values of ope- 
rating and environmental conditions applicable toa 
bogey electronic device of a specified type as defi- 
ned by its published data, and should not be excee- 
ded under the worst probable conditions. 

These values are chosen by the device manufacturer 
to provide acceptable serviceability of the device, ta- 
king responsibility for the effects of changes in ope- 
rating conditions due to variations in the 
characteristics of the electronic device under con- 
sideration. 

The equipment manufacturer should design so that, 
initially and throughout life, no design-maximum va- 
lue for the intended service is exceeded with a bo- 
gey device under the worst probable operating con- 
ditions with respect to supply-voltage variation equip- 
ment, component variation, variation in characteri- 
stics of all other devices in the equipment, equipment 
control adjustment, load variation, signal variation 
and environmental conditions. 


D. DESIGN - CENTRE RATING SYSTEM 


Design-centre ratings are limiting values of opera- 
ting and environmental conditions applicable to a bo- 
gey electronic device of a specified type as defined 
by its published data, and should not be exceeded 
under normal conditions. 

These values are chosen by the device manufactu- 
rer to provide acceptable serviceability of the devi- 
ce in average applications, taking responsibilty for 
normal changes in operating conditions due to ra- 
ted supply-voltage variation, equipment component 
variation, equipment control adjustment, load varia- 
tion, signal variation, environmental conditions, and 
variations in the characteristics of all electronic 
devices. 

The equipment manufacturer should design so that, 
initially, no design-centre value for the intended ser- 
vice is exceeded with a bogey electronic device in 
equipment operating at the stated normal supply- 
voltage. 


The Absolute Maximum Rating System is commonly 
used for semiconductor devices. 
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HANDLING OF POWER PLASTIC TRANSISTORS 


PRECAUTIONS FOR PHYSICAL HANDLING OF 
POWER PLASTIC TRANSISTOR [TO-220, 
ISOWATT220, TO-218 (SOT-93), ISOWATT218, 
TO-126 (SOT-32), SOT-82, SOT-194] 


When mounting power transistors certain precau- 
tions must be taken in operations such as bending 
of leads, mounting of heatsink, soldering and re- 
moval of flux residue. If these operations are not 
carried out correctly, the device can be damaged 
or reliability compromised. 


1. 


1.1. 


1.2. 


Bending and cutting leads 
The bending or cutting of the leads requires 
the following precautions: 


When bending the leads they must be clam- 
ped tightly between the package and the ben- 
ding point to avoid strain on the package (in 
particular in the area where the leads enter 
the resin) (fig. 1). This also applies to cutting 
the leads (fig. 2). 


The leads must be bent at a minimum distan- 
ce of 3 mm from the package (fig. 3a). 


Figure 1 - Bending the Leads 


Figure 3 - Angles for Lead Wire Bending 


1.3. 


1.4. 


1.5. 


2.2. 


2.3. 


The leads should not be bent at an angle of 
more than 90° and they must be bent only 
once (fig. 3b). 

The leads must never be bent laterally (fig. 
3C). 


Check that the tool used to cut or form the 
leads does not damage them or ruin their sur- 
face finish. 


Mounting on printed circuit 
During mounting operations be careful not to 
apply stress to the power transistor. 


. Adhere strictly to the pin spacing of the tran- 


sistor to avoid forcing the leads. 


Leave a suitable space between printed cir- 
cuit and transistor, if necessary use a spacer. 


When fixing the device to the printed circuit 
do not put mechanical stress on the transi- 
stor. For this purpose the device should be 
soldered to the printed circuit board after the 
transistor has been fixed to the heatsink and 
the heatsink to the printed circuit board. 


Figure 2 - Lead Forming or Cutting Mechanism 


— [I] 1" 


Plastic 
Package Lead forming or cutting 
mechanism 


Zeal! 


Spaced Ww 
a 0039 Clamp mechanism 
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HANDLING OF POWER PLASTIC TRANSISTORS 


3.1. 


Figure 4 - Junction Temperatures During Soldering 


4.1. 
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Soldering 


In general a transistor should never be expo- 
sed to high temperature for any length of ti- 
me. It is therefore preferable to use soldering 
methods where the transistor is exposed to 
the lowest possible temperatures for a short 
time. 


Tolerable conditions are 260°C for 10 sec or 
350° for 3 sec. The graphs in fig. 4 give an 
idea of the excess junction temperature du- 
ring the soldering process for a TO-220 (Ver- 


260°C soldering bath 
Exposed to air 


Solder 


20 40 60 80 100 Time (sec) 


Mounting at heatsink 


To exploit best the performance of power tran- 
sistor a heatsink with R,, suitable for the po- 
wer that the transistor will dissipate must be 
used. 


The plastic packages used by SGS- 
THOMSON for its power transistor (SOT-32, 
SOT-82, SOT-194, TO-220, ISOWATT220, 
TO-218, ISOWATT218) provide for the use of 
a single screw to fix the package to the heat- 
sink. A compression spring (clip) can be suf- 
ficient as an alternative (fig. 5). 


The screw should be properly tightened to en- 


sawatt). It is also important to use suitable 
fixes for the tin baths to avoid deterioration 
of the leads or of the package resin. 


3.2. An excess of residual flux between the pins 


of the transistor or in contact with the resin 
can reduce the long-term reliability of the de- 
vice. The solvent for removing excess flux 
must be chosen with care. The use of solvents 
derived from trichloroethylene is not recom- 
mended on plastic packages because the re- 
sidue can cause corrosion. 


Exposed to air 


<a 
Fae pe 
IY 


15mm 


i 


Solder 


50 60 Time(sec) 


sure good contact between the back of the 
package and the heatsink but should not be 
too tight to avoid deformation of the copper 
part (tab) of the package causing breaking of 
the die or separation of the resin from the tab. 


4.2. The contact R,, between device and heat- 


sink can be improved by inserting a thin layer 
of silicone grease with fluidity sufficient to 
guarantee perfectly uniform distribution on 
the surface of the tab. The thermal resistan- 
ce with and without silicone grease is given 
in fig. 6. An excessively thick layer or an ex- 
cessive viscosity of the grease can degrade 
the Rin- 
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HANDLING OF POWER PLASTIC TRANSISTORS 


Figure 5 - SOT-93 mounting examples 


Figure 6 - Contact thermal resistance vs. insulator 
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thickness. 
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Heatsink problems 


The most important aspect from the point of 
view of reliability of a power transistor is that the 
heatsink should be dimensioned to keep the Tj 
of the device as low as possible. From the me- 
chanical point of view, however, the heatsink 
must be realized so that it does not damage the 
device. 


The planarity of the contact surface between 
device and heatsink must be <25um for 
TO-220, ISOWATT220, TO-218, ISOWATT218, 
TO-126 (SOT-32), SOT-82, SOT-194. 


Figure 7 - Device Mounting 


heat- sink 


5.2. 


5.3. 


If self threading screws are used there must be 
an outlet for the material that is deformed du- 
ring formation of the thread. The diameter @ 
1 (fig. 7) must be large enough to avoid distor- 
tion of the tab during tightening. For this pur- 
pose it may be useful to insert a washer or use 
of the type shown in fig. 8 where the pressure 
on the tab is distributed on a much larger sur- 
face. Sometimes when the hole in the heatsink 
is formed with a punch, around the hole or hol- 
low there may be aring which is lower than the 
heatsink surface. 

This is dangerous because it may lead to distor- 
tion of the tab as mentioned before. 


Avery serious problem is that of the rigidity bet- 
ween heatsink, device and printed circuit 
board. Once the device and the heatsink are 
mechanically connected, and the heatsink is 
fixed to the apparatus frame, the device and the 
PCB are bound together by the leads of the de- 
vices. A solution of this type is extremely dan- 
gerous. 


Figure 8 - Suggested Screw 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


TO-3 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 1 Nm. 


ACCESSORY MECH 
MATERIAL | DATA 


Page 


ASSEMBLY NUMBER 


TYPE Quy 


CHEESE HEAD 
SCREWS 
SLOTTED 


NOT AVAILABLE FROM 


SGS-THOMSON 


is CDA 3126 A* MICA 105 

ES C CDA 3155 A NYLON 106 
NOT AVAILABLE FROM 

WASHERS a SGS-THOMSON 


MICA 
WASHER 


INSULATING 


LOCK NOT AVAILABLE FROM 
WASHERS SGS-THOMSON 
HEXAGON 

NUTS 

SOLDER LUG 


CDA 3126B FOR MODIFIED TO-3 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


OS] Bese ati 
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TO-218 (SOT-93) 


ACCESSORIES AND MOUNTING INSTRUCTIONS 


ACCESSORY 


ASSEMBLY NUMBER 


MECH. 
MATERIAL | DATA 
Page 
NOT AVAILABLE FROM 
SGS-THOMSON 


CHEESE HEAD 
SCREWS 
SLOTTED 


MICA 
WASHER 


INSULATING 
BUSHES 


WASHERS 
LOCK 
WASHERS 
HEXAGON 
NUTS 
SOLDER LUG 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 


Maximum: 1 Nm. 


ky SGS-THOMSON 


99 


ACCESSORIES AND MOUNTING INSTRUCTIONS 


ISOWATT218 - TOP-3l 


ACCESSORY MECH, 
ASSEMBLY NUMBER | MATERIAL | DATA 
TYPE Qty Page 
CHEESE HEAD NOT AVAILABLE FROM 
SCREWS SGS-THOMSON 
SLOTTED 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 1 Nm. 


AY7 ieeoe evans 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


TO-220 


ACCESSORY MECH. 
MATERIAL | DATA 


Page 


i 
SS 


ASSEMBLY NUMBER 
Quy 


CHEESE HEAD 


NOT AVAILABLE FROM 


SGS-THOMSON 


P 
o 
: 
D 


RECTANGULAR 


WASHER 107 


Sa MICA 


WASHER 


NOT AVAILABLE FROM 
SGS-THOMSON 
NOT AVAILABLE FROM 
&) SGS-THOMSON 
HEXAGON NOT AVAILABLE FROM 
©) NUTS SGS-THOMSON 
NOT AVAILABLE FROM 
cer SOnPEn LUG SGS-THOMSON | 
© 
= 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 


7 2 ae 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


TO-220 


ACCESSORY 


CHEESE HEAD 
SCREWS 
SLOTTED 


INSULATING 
BUSHES 


Maximum torque (applied to mounting flange) 


Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 
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NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


ACCESSORIES AND MOUNTING INSTRUCTIONS 


ISOWATT220 


ACCESSORY MECH, 
ASSEMBLY NUMBER | MATERIAL | DATA 
TYPE Q.ty Page 
CHEESE HEAD NOT AVAILABLE FROM 
SCREWS SGS-THOMSON 
SLOTTED 


NOT AVAILABLE FROM 
WASHER SGS-THOMSON 
LOCK NOT AVAILABLE FROM 
WASHER SGS-THOMSON 
HEXAGON NOT AVAILABLE FROM 
SGS-THOMSON 


NUTS 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


ACCESSORY MECH. 
ASSEMBLY NUMBER MATERIAL | DATA 
TYPE Qty Page 


SPRING 
CLIP 


TO-126, SOT-82, SOT-194, TO-220, TO-218 


Ef 
fF 


NOT AVAILABLE FROM 
SGS-THOMSON 


SOT-82 FROM 
SOT-194 ) SGS-THOMSON 


TO-220: CDA3159 
T0-218: CDA3154 


TO-126 NOT AVAILABLE 


ISOWATT220, ISOWATT218, TOP-31 


ACCESSORY MECH 
ASSEMBLY NUMBER MATERIAL | DATA 
TYPE Q.ty Page 


NOT AVAILABLE FROM 
SGS-THOMSON 


SPRING 
CLIP 


- 97 S85-THOweson 


ACCESSORIES AND MOUNTING INSTRUCTIONS 


CDA 3126A 


CDA 3126B 


a 
A-0030 


LY] Brconeernowes 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


CDA 3154 


A-0042 


CDA 3155 


To . 


O12 X45° 


[sum] Package [e [» [© | «7... 
Te | T0220 [5.010550 | 3.0010 3.10 | 38310 3.88 | 0.601005 | 1.7010 1.80 


Material: Nylon Dimensions: mm 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


CDA 3159 
[ss 
005 
A-0026/ 3 
6 
eonsree] wea |_| 
CDA 3163 


B31 


A-00 23/3 


TYPE MATERIAL NOTE 
Steel nickel plated Ew 
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ISOWATT PACKAGES INFORMATIONS 


ISOWATT218 AND ISOWATT220 
EASY TO USE ISOLATED POWER PACKAGES 


General 

SGS-THOMSON has developed two isolated pack- 
ages, the ISOWATT218 and the ISOWATT220 for 
use in place of the standard SOT-93/TO-218 and 
TO-220 respectively. These packages have been 
designed to be produced with high volume auto- 
mated equipment. They are easy to mount and fully 
isolated which reduces overall costs and improves 


Figure 1a: The ISOWATT218 Construction. 


THE END SURFACE IS 
COMPLETELY ENVELOPED 

IN A HIGH THERMAL 
CONDUCTIVITY EPOXY RESIN 
NO SURFACE LUGS 


OR CONTACTS WHICH COULD 
AFFECT THE ISOLATION 

ARE EXPOSED 

IT 1S FULLY ISOLATED 


INTERNAL COPPER HEAT SPREADER 


CONTROLLED THICKNESS OF 
THE BACK SURFACE ISOLATION 
GUARANTEES UNIFORM 
THERMAL RESISTANCE 


reliability compared with conventional packages. 
The isolation of the collector from the heatsink is 
achieved by molding the package with a high ther- 
mal conductivity epoxy resin. The thickness of the 
resin is closely controlled over the back surface of 
the internal copper heat spreader. 


INSULATED MOUNTING HOLE 


SOFT SOLDER DIE ATTACH 


CLADDING OF THE 
CENTRAL LEAD MAXIMIZES 


HE INTER LEAD 
CREEPAGE DISTANCE 


ABACK STEP IN THE 


MOULDING MAXIMIZES THE 
CREEPAGE DISTANCE 
BETWEEN LEADS AND HEATSINK 


Figure 1b: The ISOWATT220 Construction. 


THE END SURFACE IS 
COMPLETELY ENVELOPED 

IN A HIGH THERMAL 
CONDUCTIVITY EPOXY RESIN 
NO SURFACE LUGS 

OR CONTACTS WHICH COULD 
AFFECT THE ISOLATION 


RE EXPOSED 
IT IS FULLY ISOLATED 


CONTROLLED THICKNESS OF 
THE BACK SURFACE ISOLATION 
GUARANTEES UNIFORM 
THERMAL RESISTANCE 


INTERNAL COPPER HEAT SPREADER 


INSULATED MOUNTING HOLE 


ULTRASONIC WIRE BOND 


SOFT SOLDER DIE ATTACH 
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INSULATION CHARACTERISTICS 


Insulation voltage between 
connection and heat sink 


Creepage distance over the surface 


Clearance distance 


THERMAL RESISTANCE OF STANDARD AND 
ISOWATT PACKAGES 

The evaluation of thermal resistance is difficult for 
the equipment designer as no easy method of 
measurement is available. This task is made more 
difficult as power semiconductor suppliers publish 
thermal resistance data for the junction to case 
which in most pratical situations becomes small 
compared with the total impedance from junction 
to ambient. 

Considering applications where the popular medi- 
um power plastic encapsulated devices will be 
used, with small to medium size heatsinks, the ther- 
mal resistance from the package case to the heat- 
sinks via any intermediate isolation becomes an 
important consideration. In the majority of applica- 
tions of high voltage devices in off-line switching 
power supplies, CRT deflection or motor controls, 
some form of isolation must be employed which can 
vary from 800V DC up to 2500V AC (3500V DC) 
depending on the application environment and 
safety regulations which must be met. 
Examining this subject using various power semi- 
conductor suppliers recommendations only adds 
some confusion which appears to be due to varia- 
tions in test conditions and mounting torques which 
are not clearly specified. It should be added that 
the difficult nature of Rth measurement can easily 
cause a 10% uncertainty in the results. 


The ISOWATT218 and ISOWATT220 offer many 
advantages over the conventional SOT-93/TO-218 
and TO-220 packages when isolation from the heat- 
sink is required. However the question is how does 
their thermal resistance compare in different con- 
ditions of mounting? The following notes and evalu- 
ations were made to try to offer an understanding 
of this together with some practical advice. 


MAXIMUM POWER DISSIPATION 

In equipment, the maximum power dissipation of 
a transistor is limited by the thermal resistance 
junction-heatsink plus thermal resistance heatsink 
- ambient and not only by the thermal resistance 
junction - case. 


PDmax= Tjmax /Rth j-hs + Rth hs-a 


>2500V AC for 1 minute 
>4000V DC for 1 second 


>4mm 


=3 mm 


ISOWATT PACKAGES INFORMATION 


>1500V AC for 1 minute 
>2000V DC for 1 second 


>2.28 mm 


=2.28 mm 


— JUNCTION 
Rth junction - case 


— CASE 
Rth case - heatsink 


— HEATSINK 
Rth heatsink - ambient 
— AMBIENT 


Thermal resistance case to heatsink 

The very best which can be achieved with direct 
mounting is about 0.5°C/W with thermal grease 
and clip mounting. (If no thermal grease is used, 
this value will range about 1.4°C/W). 

When an isolation layer is used between the pack- 
age and heatsink the thermal resistance will de- 
pend on the desired insulation properties and may 
vary by about 2°C/W. 

This is summarized by the following figure: 


GC-10$5 | 


°C/W 


( mica thickness ) 


key, SGS-THOMSON 
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ISOWATT PACKAGES INFORMATION 


MAXIMUM POWER DISSIPATION (Cont’d) 


For the conventional package, thermal compound 
is applied both sides of the isolation washer for the 
best heat transfer. Mounting with a screw, the ther- 
mal resistance may vary by about 0.3°C/W for tor- 
que variations - higher torque than 0.8 - 1.0Nm (=8 
- 10kg * cm) are not recommended with insulating 
washers due to the risk of damaging them. If a clip 
is used over the centre of the package a limited 
force is necessary for spring clips which can easi- 
ly be assembled. 

For the ISOWATT218 and ISOWATT220 package, 
mounted with thermal grease, the effect of torque 
or clip force is less noticable as there is only one 
layer of compound to compress. Also there is no 
fragile isolation washer so the torque or the clip 
force are less critical. Also the temperature gradient 
between the case and heatsink is very low and the 
thermal resistance between the case and heatsink 
lies between 0.1 to 0.2 °C/W. 


RESULTING THERMAL RESISTANCE JUNCTION 
- HEATSINK. 

The tables 1A and 1B give an idea of the various 
possibilities. 


COST COMPARISON 

The ISOWATT218 and ISOWATT220 packages 

save both time and the cost of accessories for 

mounting. 

The cost savings are: 

1. Direct cost of materials 

2. Cost of ordering, storing and issuing the materi- 
als to the assembly department 

3. The time taken to mount these materials. 


Productivity of mounting a conventional plastic 
power transistor on a heatsink with isolating bush, 
isolating washer and screw is estimated at 0.02 
hours. For TO-3 style packages the figure will be 
much longer, while with the ISOWATT218 or 
ISOWATT220 the productivity should be increased 
by about 50%. Using a clip or partially isolated 


Table 1A 


SOT-93/TO-218 


Rth Oc/w Rth Ocw 
junction-case junction-heatsink 


1 
mica= 0.1 mm 


Table 1B 


mica= 007 mm 


4 
am 


110 


SOT-93 + mica ISOWATT218 


Rth Oc/w 
junction-heatsink 


pe ae I ee — 22) ee 
E 


TO-220 TO-220 + mica ISOWATT220 


_ Rth Ocrw Rth Ocw Rth Ocyw Rth Ocyw Rth Ocyw 
junction-case junction-heatsink junction-heatsink junction-case junction-heatsink 


4.4 4 


device the difference is probably 0.05 hours. The 
total labour time saving can be roughly approximat- 
ed as 0.005h to 0.01h per unit. 

There are other factors to consider such as the long 
term reliability of the isolation and the much 
reduced chances of failure at isolation testing of 
equipment where the associated cost of rectifying 
these defects is very high. 

By comparison the ISOWATT218 and 
ISOWATT220 use a more expensive plastic mold- 
ing compound to achieve good thermal conductivity 
and a more complex molding process than the 
standard SOT-93/TO-218 and TO-220 packages. 
Consequently the price of an ISOWATT218 or 
ISOWATT220 device is slightly higher than the 
equivalent standard non-isolated device. 

Even with this cost adder most users will benefit 
from a direct cost saving by using ISOWATT218 
or ISOWATT220 devices. 


CONCLUSIONS 

Tests have shown that the ISOWATT218 and 
ISOWATT220, when mounted on a heatsink with 
thermal compound, have an Rip very close to that 
of the equivalent standard package with an isola- 
tion washer. When mounted with a screw, the tor- 
que used is not so critical as for the conventional 
packages. 

Even considering a worst case situation, any slight 
increase in Rt, due to the ISOWATT218 or 
ISOWATT220 package is negligible compared with 
the overall Rt, from junction to ambient which with 
moderate heatsinks will be greater than 10°C/W. 
Any small increase is more than compensated for 
by the convenience of the ISOWATT package. 
From an overall cost point of view the ISOWATT218 
and ISOWATT220 represent a saving compared 
with the conventional packages. The construction 
of the ISOWATT218 makes it much easier for the 
equipment to respect the safety standards which 
may be required. 


Rth Oc/w Rth Oc/w 
junction-case junction-heatsink 


A 
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TOP-31 INFORMATION 


TOP-3!: Low Rip junction - case Insulated Package 


Industrial and professional switching applications |§ thermodynamic problems that are specific to po- 


often require wer electronics, due to the isolation between die, 
__ hj package and heatsink. 

mgn voltages oo, a SGS-THOMSON has introduced a special packa- 
— high speed switching with its associated ge for these applications the TOP 3l. 

high dV/dt 
— high power dissipation CONSTRUCTION AND DIMENSIONS 


The dimensions of the TOP 31 package are fully 
At the equipment level, this gives rise toanumber compatible with TO-218 devices and are fully me- 
of problems, mainly related to electromagnetic and Chanically interchangeable. 


Resin 


TOP 3 | Mouting Chip 


Aluminun wire 
Brazing Solder 
A a aa 
WS wae Fae 7 S777) ES /// a: 1/7; 
iA, 


AS 


| Connecting arid 


Ceramics 


Base 


MAIN CHARACTERISTICS OF TOP-31 PACKAGE 


Insulation voltage: >= 2500V AC for 1 minute 
Voltage between chip and heat spreader (tab): >= 3500V DC for 1 second 
Rth junction-case: 1.1 — 2.0 °C/W 
Rip junction-heatsink: 1.4 — 2.3 °C/W 
Stray capacitance collector-heatsink: 13pF 
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EXTENSION OF FBSOA ABOVE THE BVceEo 


INTRODUCTION 

This note analyses the behaviour of FASTWITCH 
transistors during turn-on with a collector voltage 
greater than the BVcEo. 


In a switching power supply, as shown in fig. 1, the 
power device is subject to a high collector voltage 
and a high current during turn-on and the duration 
of crossover depends on the reverse recovery ti- 
me ‘“‘t-,’ of the diode. An extension of the forward 
bias safe operating area beyond the BVcEo point 
allows the switching power supply designer to 
choose a power device most suited for the appli- 
caiton. 


The simplified application shown in fig. 1 illustra- 
tes a flyback converter and associated waveforms. 


L=1.3mH 
SNUBBER RCD 


In the continuous mode of operation the transfor- 
mer imposes the voltage Voce = Vin +neVo on the 
collector of the power device. This voltage is ap- 
plied to the collector during turn-on, and as stated 
previously its duration depends on the reverse re- 
covery time, t;, of the diode. 


n = the transformer turns ratio N1/N2 


Using the classic FBSOA a power device with a 
BVcEo greater than Vin +n-Vo would be neces- 
sary. For example, in photo 1 the turn-on behaviour 
of on SGSF464 FASTSWITCH transistor mounted 
in an off-line flyback converter is shown. In order 
to simulate the worst case conditions a very slow 
diode was used for this example. 


f SGS-THO 
>/ | scat el tr 


EXTENSION OF FBSOA ABOVE THE BVceo 


Figure 1: Isolated Flyback Converter and Associated Waveforms. 
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EXTENSION OF FBSOA ABOVE THE BVceEo 


The device turns on when the collector voltage is Photo 1: SGSF464 Turn-off Waveforms for a 
greater than BVcgo and the high voltage, high Flyback Converter with a Slow Diode. 
current crossover lasts about 1.5 s; this time is ve- 
ry long with respect ot the t,,; of the diodes normally 
used in a switching power supply. 


Under these conditions the normal FBSOA does 
not guarantee the safe operation of the device and 
the importance of providing the power supply desi- 
gner with an FBSOA extended beyond the BVcEo, 
usable only during turn-on, can be very useful. 


In order to evaluate the FBSOA beyond BVcgo, ph 

the following difficulties were encountered: | | 

- Measurement parameter control (T.U.T. collec- | A - 
tor voltage and current, Ico max - VcE max cross- ; ee 
over duration) a 

- T.U.T. failure caused by Eg/b. 

These difficulties were solved by using the test cir- 

cuit, whose principal schematic is shown in fig. 2. } ee 

The complete schematic is shown in fig. 3. Mea- Ic= 5A/div; Voce = 200 Vidiv; BVceg = 600 V 

surements were recorded under the conditions of 

controlled Ic, Vcg and Ic max - Voce max crosso- 

ver duration. 


Figure 2: Measurement Circuit. 


Oto 2000V 
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S3 HV-H!I THYRISTOR 


CAPACITOR 
CHARGING 


BASE 
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EXTENSION OF FBSOA ABOVE THE BVceo 


Figure 3: Schematic Diagram and Clock Signals. 
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EXTENSION OF FBSOA ABOVE THE BVceo 


Photo 2: Collector Voltage and Current Wave- 
forms of the Transistor Under Test. 


owe ee owes 


t= 2 msidiv; I¢= 2/div; VCO = 100 Vidi. 


The high slew-rate comparator controls the base 
current by sensing the voltage across the resistan- 
ce ‘R’. Vog falls very quickly, while the base is still 
forward biased, and so avoiding Egs/p breakdown. 
The BVcEo of the SGSF461 is about 400 V. 


Photo 2 shows the typical waveforms obtained by 
using this test circuit. In a real case, even consi- 
dering normal collector voltages, turn-on times are 
much shorter. 


The device turn-on was further investigated by 
using the test circuit shown in fig. 4, in this circuit 
the worst case conditions were simulated by using 
slow diodes. 


Figure 4: Application Circuit. 


0 to2000V 
Velamp 


Figure 5: Current Voltage and Collector Waveforms. 


During its recovery, the diode behaves as a short 
circuit between the collector and Vc_amp. The col- 
lector current then rises with a constant voltage 
(VCLAMP) until the charge in the diode is comple- 
tely recovered. (fig. 6). 


After recovery the diode blocks the voltage supply 
to the collector. The collector is independent of 
VCLAMP €nd it is connected to the inductor only 


which behaves as a current generator (Fig. 7). Con- 
sequently the initial value of collector current is the 
same as the current in the inductor. The voltage 
on the collector decreases to the VcgEsat value. 
This phenomenon can be seen clearly from the load 
line in fig. 8, the operating point moves from right 
to left on the locus. 


In the same figure the snubbered turn off is shown. 
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EXTENSION OF FBSOA ABOVE THE BVceEo 


Figure 6: Diode in Reverse Recovery. Figure 7: Blocked Diode. 


LOAD LINE 


oe 
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Figure 8: Load Line Shaping for SGSIF414 CONCLUSION 


and SGSF444 Characterization of FASTWITCH transistors 
: beyond the BVcEo point permits better use in swit- 
ching power supply designs, since in most cases 
the load line shape and switching times allow the 
designer to use the devices beyond the BVcEo. 
This way devices with a lower voltage rating can 
be used giving a larger saving in cost plus the other 
well known advantages of the FASTSWITCH family 
such as shorter switching times and lower power 
dissipation. 


V = 200V/div. | = 2A/div. 


Figure 9: Extension of Safe Operating Area Figure 10: Safe Operating Area for SGS F425. 
for SGSF425. 
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EXTENSION OF FBSOA ABOVE THE BVceEo 


Figure 11: Extension of Safe Operating Area Figure 12: Safe Operating Area for SGSF422 
for SGSF422. 
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Ic = 2A/div.; VcE= 100V/div.; Ip 1A le = SMA SIO Vee = = 100V /div.; BVcEO = 450V 
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EXTENSION OF FBSOA ABOVE THE BVceo 


Figure 16: Extension of Safe Operating Area Figure 17: Safe Operating Area for SGSF462. 
for SGSF462 
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Figure 18: Turn-on for SGSF462. 
a) Collector Current and Voltage Waveform b) Load Line. 
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EXTENSION OF FBSOA ABOVE THE BVceEo 


Figure 19: Extension of Safe Operating Area Figure 20: Safe Operating Area for SGSF444. 
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Figure 21: Turn-on for SGSF444. 
a) Collector Current and Voltage Waveform b) Load Line. 
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EXTENSION OF FBSOA ABOVE THE BVceEo 


Figure 22: Extension of Safe Operating Area Figure 23: Safe Operating Area for SGSF464. 
for SGSF464 
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Figure 24: Turn-on for SGSF464. 
a) Collector Current and Voltage Waveform b) Load Line. 
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IMPROVED SPECIFICATION FOR POWER TRANSISTORS 


A designer using switching transistors needs an an- 
swer to the following questions: 


What are the current sharing requirements between 
paralleled transistors? 


What base current is necessary if the transistor is 
used with a reduced collector current? 


What are the transistor conduction losses? 
How robust is the transistor in case of overload? 


The conventional data sheets often do not give the 
data necessary to answer these questions. For 
many years, SGS-THOMSON have strived to speci- 
fy the ‘‘“SUPERSWITCH 1”’ series of transistors in 
a manner that gives the maximum information 
necessary for the efficient development of circuits. 
The data sheets of the new FASTSWITCH family 
are even more complete. 

The principal characteristics of switching transis- 
tors are the blocking voltages VcEQOsus and Vcex;, 
the nominal collector current Icsat, the safe oper- 
ating area for switching, the switching times and 
the ‘‘robustness’’ as specified by the ‘‘accidental 
overload areas’’. 

A switching transistor normally operates with a 
junction temperature above 25°C. Hence circuit 
designers require transistor characteristics at 
higher temperature such as a junction temperature 
(Tj) of 100°C. Before considering the technical de- 
tails of the new FASTSWITCH transistor series, it 
is necessary to examine the most important charac- 
teristics of switching transistors. In examining these 
characteristics a low voltage transistor, the BUW 
48, is used as an example. 


THE BLOCKING VOLTAGE 

Figure 1 is part of the BUW 48 data sheet. This 
figure provides information for a preliminary ap- 
preciation of the transistor characteristics: since the 
voltage VcEOsus IS given as 60 V, this transistor 
should be capable of switching a voltage of about 
50 to 60 V in applications where switching aid net- 
works (Snubbers) are not used (this case will be 
described in greater detail in the paragraph ‘‘safe 
operating area’’). In most circuits which are oper- 
ating from a low voltage supply, the voltage 
VcEOsus Of the transistor is chosen to be slightly 
above the supply voltage Va. 

Since the voltage Vcex is specified at 120 V, the 
transistor is able to support a collector-emitter vol- 
tage of up to 120 V. However, it will be shown later 
that the collector current at turn-off must be zero 
before the collector-emitter voltage can exceed the 
specified VcEOQsus value. A switching aid circuit 
(RCD, etc...) connected between the collector and 
emitter, allows the collector current to decay to zero 
before the voltage has exceeded the VcEeosus 
value. If one does not to decay to zero before the 


voltage has exceeded the VcEQsus value. If one 
does not wish to use a switching aid circuit, the vol- 
tage between the collector and emitter must remain 
below the VcEoOsys value; (i.e. 60 V in the 
example). 


Figure 1 - An extract from the BUW 48 data sheet. 
The principal characteristics are specified on the 
upper right hand side. 


NPN HIGH CURRENT 
SWITCHING TRANSISTORS 


= HIGH CURRENT CAPABILITY 

m VERY LOW SATURATION VOLTAGE AT Ic =20A 
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mw HIGH FREQUENCY AND EFFICENCY 

m SWITCHING REGULATORS 

= MOTOR CONTROLS 
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ABSOLUTE MAXIMUM RATINGS 


Symbol 
BUW48 BUW49 


| Voso | 120 | 160 | Vv 
| Voco | 60 | 80 | Vv 
a ar ee ae 


<|;< 


— 65 to 175 


THE COLLECTOR CURRENT 

While operating at its nominal current level Icsat, 
the transistor has a normal gain and a normal satu- 
rated collector-emitter saturation voltage. The vol- 
tage VcEsat of transistor BUW 48 is 1.4 V for a 
collector current of 40 A, provided the base cur- 
rent is not less than 4 A. These details are given 
in figure 3. In contrast, at a collector current equal 
in value to Icy, neither the gain nor the saturation 
voltage is specified. It is thus recommended to use 
the transistor with a collector current of th same 
order of magnitude ad Icsat or below. 
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IMPROVED SPECIFICATION FOR POWER TRANSISTOR 


Figure 2 - The collector - emitter voltage at turn-off 


Must not be greater 
than VCEQsus 


a) 


a) Without limiting of dV/dt 
b) Limiting dV/dt 


Figure 3 provides guaranteed maximum saturation 
voltage data (see ‘‘MAX’’ column of figure 3). 
However it is necessary to treat this data with cau- 
tion: in fact, on closer inspection of figure 3, it can 
be seen that all the data are specified at a junc- 
tion temperature Tj of 25°C “except where speci- 
fied otherwise’. Since no exceptions are stated in 
the figure the data is specified uniquely at 25°C. 
Figure 4 provides an indication of the behaviour 
of the transistor saturation voltages at a realistic 
operating temperature. 

The curve of VcgEsat a$ a function of Ic shows that 
the collector-emitter voltage is 0.83 V (typically) at 
a collector current Ic of 40 A with a base current 
of not less than 4 A. For a junction temperature Ty, 


Can rise up to VCEYy 


Ic must be zero 
before Vcg reaches 
the specified 


VCEOsus 


Limitation of dV/dt 
by the RCD circuit 


of 125°C, (see dotted line in figure 4), the satura- 
tion voltage becomes 0,93 V (typically). If it is as- 
sumed that the worst sample of this type of 
transistor has the same temperature coefficient as 
the typical sample, the saturation voltage VcEsat 
at Ty equal to 125°C can be evaluated in the fol- 
lowing manner: 


0.93 V 
V max (125°C) = 1.4V 
CEsat ( ) 0.83 V 


=1.7Vat40A 


The improved data sheets of the ““FASTSWITCH 
2” series of transistors specify all the saturation 
voltages at 25 and 100°C as shown in figure 5. 


Figure 3 - The specification of saturated voltages of the BUW 48. 


ELECTRICAL CHARACTERISTICS * * 


On-state characteristics 


BUW 48 Ic= 20A Ip= 2.0A 
* 
Voesat | BUW 49 


Io= 49 Alg= 4.0A 
. | BUW 48 
VBEsat | BUW 49 


ine 45 Alga tA 
Ic= 30A Ip= 3.0A 
Ic= 40A Ip= 4.0A 
Ic= 380A lp= 3.0A 


<< 


0.6 

1.4 

0.5 

1.2 

2.1 

2.0 V 


<< 
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* Mesured with a pulse tp= 300 ps ve T= 25°C except otherwise stated. The asterisks specify that the data is valid only at Tj 25°C 
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IMPROVED SPECIFICATION FOR POWER TRANSISTOR 


DEVICES IN PARALLEL 

On examining the temperature coefficient of the 
collector-emitter and the base-emitter voltages, it 
is established that these coefficients become posi- 
tive at high current levels. 

The collector-emitter junction of a saturated tran- 
sistor behaves like a low value resistance with a 
positive temperature coefficient. At high currents 
the base-emitter voltage also has a positive tem- 
perature coefficient. 

This may be surprising at first thought, since text 
book physics dictates that this coefficient is nega- 
tive. A closer examination of the base-emitter junc- 
tion of power transistors provides an explanation 
of this apparent contradiction: the base-emitter 
junction behaves like a resistance connected in ser- 
ies with a diode. 

The temperature coefficient of the diode is nega- 
tive, whereas that of the resistance is positive: with 
relatively high currents, the positive temperature 
coefficient of the resistance dominates. Thus, when 
considering ‘‘devices in parallel’ without the use 
of external compensating resistances, the current 
sharing between the transistors in parallel improves 
at high collector currents. 


The maximum spread of the base-emitter voltage 
is also given in figure 4. It is thus possible to evalu- 
ate the current sharing between transistors in 
parallel. 


Figure 4 - The collector-emitter saturation voltage 
of the BUW 48 


SATURATION VOLTAGE-GAIN 

The nominal collector current Icsa¢ must not be 
considered as an absolute limit. At a collector cur- 
rent of Icsat, the transistor still has a high gain and 
a low saturation voltage. ‘‘Forced gain’ is defined 
as the collector current divided by the base cur- 
rent which are determined by the collector and the 
base circuits, respectively. For the BUV 50, the 
nominal collector current Icsat is 20 A as stated in 
figure 5. A base current of 2 A is necessary to ob- 
tain a saturation voltage of 0.6 V. Thus with a col- 
lector current of 20 A, the transistor is in saturation 
with a forced gain of 10. If the same transistor 
needs to be used at 24 A, it is necessary to increase 
the base current to 3 A. 

The collector-emitter voltage then reaches 0.8 V. 
Thus the gain decreases when the transistor is 
used with the collector current greater than Icsat. 
In the example, it is reduced from 10 at 20 A to 8 
at 24 A. 

When using the BUV 50 at a collector current of 
only 10 A instead of 20 A, the collector-emitter vol- 
tage is reduced to 0.4 V and the gain increases to 
20, (see figure 5). 


As a result there are two interesting alternatives 
for circuit designers: 


1) When, for cost effectiveness, the transistor must 
be exploited to the maximum, it can be used 
with a collector current greater than Icsat. The 
base current must be increased as a conse- 
quence. 


2) When the objective is to improve the reliability 
and efficiency of the equipment, the transistors 
may be under-rated. In using the BUV 50, at half 
its nominal collector current: 

a) The collector-emitter saturation voltage 
decreases by 20 to 30%. 

b) The forced gain doubles. 

c) The base drive circuit losses are decreased 
by 75%. 

d) The switching losses are reduced. 


Since the switched current is defined by the cir- 
cuit and its load, the second alternative (‘‘better 
reliability and efficiency’’) leads one to use a tran- 
sistor with a higher nominal collector current, (for 
example, the BUV 60). 
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IMPROVED SPECIFICATION FOR POWER TRANSISTOR 


Figure 5 - BUV 50 
ELECTRICAL CHARACTERISTICS 


Characteristics during conduction 


25°C Io= 24Alp= 3.0A 


VoEsat 


25°C Io =20A Ip= 2.0A 
100°C 


VcEsat 


25°C Ic¢=10 A lp= 0.5A 
100°C 


VCEsat 
VBEsat | T= 25°C Ic=24A Ip= 3.0A 
Tie 100°C 


VBEsat | T= 25°C Ic=20A Ip= 2.0A 
T= 100°C 


<< << << << << 


Note. All the saturation voltages are specified at T)= 25°C and at Tj= 100°C 


Figure 6 - Measurement of switching times with a resistive load. The measurement is read, between 


10 and 90% of the current. 


Driver 


SPECIFICATION OF SWITCHING TIMES 

The specified switching times for power transistors 
are traditionally measured at a junction tempera- 
ture of 25°C with a resistive load in the collector 
circuit (figure 6). In applications, transistors are 
used with inductive loads with free-wheeling diodes 
and operate at a higher junction temperature. 
Two transistors having identical performances un- 
der the specified conditions in the data sheet, can 
give very different performances when operating 
in an equipment. For this reason, the switching 
times of the transistors should be specified in a way 
close to the real world operating conditions. 


Neglected 


How to explain these differences in switching per- 
formance? 


A critical examination of the measurement condi- 
tions gives part of the answer. The rise and fall 
times of the collector current are measured as the 
time between 10% and 90% of the changing cur- 
rent (figure 6). What happens before and after these 
measurement points is neglected. But in the case 
of operating with an inductive load, it is before and 
after the these measurement points that the situa- 
tion becomes interesting (fig. 7). The current ‘‘tail’’ 
which can appear towards the end of the fall time 
ts of the collector current, can generate a large per- 


ky SGS-THOMSON 
7 ienotecrromes 


125 


IMPROVED SPECIFICATION FOR POWER TRANSISTOR 


SPECIFICTION OF SWITCHING TIMES (Cont'd) 


centage of the turn-off losses. But when the meas- 
urement is taken with a resistive load, this tail often 
becomes invisible or disappears below the 10% 
measurement limit. A similar situation exists a turn- 
on. In this case there can often be enormous differ- 
ences between the presently defined specifications 
and the real operating conditions due to the dynam- 
ic turn-on saturation voltage VcgEsat dyn”. 


Figure 7 - The turn-off with a current tail: although 
the fall time ts may be small, the supplementary 
losses due to the current tail may not be negligible. 


"The current tail" 


NEW SPECIFICATION FOR’ TURN-ON 
SWITCHING 

When a transistor turns on with a resistive load, 
the collector current rises while there is a cor- 
responding reduction in the collector-emitter vol- 
tage. In the case of switching an inductive load with 


a free-wheeling diode, the conditions are different. 
At the start of transistor conduction, the free- 
wheeling diode becomes at first a short-circuit while 
the collector current rises at a specific dlc/dt rate 
(figure 8). During this phase, the collector-emitter 
voltage Vcg is equal to the voltage Va, less the vol- 
tage drop across the parasitic inductance Lp. At 
this instant the collector-emitter voltage is given by: 


VCE (tg.) = VA - Lp dic/dt 


It is thus preferable to specify the grandient dlc/dt 
which can occur during the transistor turn-on, 
rather the rise-time t, with a resistive load. 


The gradient dlic/dt is specified for the FAST- 
SWITCH series of transistors in their data sheets. 
The second phase of the turn-on period of the tran- 
sistor occurs after the time ts. has elapsed. The 
collector-emitter voltage decreases rapidly in this 
phase. However, it does not reach a minimum 
steady state saturation value immediately. It first 
goes through a phase defined as the “dynamic 
collector-emitter saturation voltage” or ‘“‘Vcgsat 
dyn’. 

This phase is particularly noticeable in the case of 
high voltage transistors. The losses due to the 
VcEsat dyn voltage must be taken into account 
when operating at high voltages and high frequen- 
cies. As regards to the new transistors, the dynamic 
saturation voltage is specified at two precise ins- 
tants, for example 2 and 4 us after the start of con- 
duction (figure 9). 

Thus the specified values for dlcjdt and VcEsat 
dyn allow more accurate calculation of the switch- 
ing losses at turn-on. 


Figure 8 - The turn-on of a transistor with a conducting free-wheeling diode. The transistor constraints 
are different in comparison to the resistive load case. The voltage Vcge remains high during the time tse. 
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IMPROVED SPECIFICATION FOR POWER TRANSISTOR 


Figure 9 - Method of measurement for the determination of switching losses. VcEsat dyn is measured 
with a resistive load (the current source). dlc/dt is measured with the resistive load short-circuited. 


Vor (2us) 


IMPROVED SPECIFICATION OF THE TURN-OFF 
SWITCHING 


The turn-off switch is more critical than the turn- 
on switching. When the transistor is working without 
switching aid circuits - which is possible with the 
new transistors - the switching losses at turn-off 


must be accurately predicted. In the past, the equa- 
tion Eoff= 0.5 « Io « VA ° tf has been used to ap- 


proximately calculate the switching losses at 
turn-off. A more precise method of predicting 
switching losses is essential at high powers. When 
using an equation the following effects have been 
neglected: 


a) During the storage time the collector-emitter vol- 
tage Vce becomes greater than the saturation 
voltage VcEsat-. 


b) The parasitic inductances present in the circuit 
cause supplementary losses. 


dt /dte0, 90. welts 


When considering fast transistors where a 10 A cur- 
rent is being switched off in less than 10 ns, the 
slope dlc/dt has a value of 1000 A/us. This gra- 
dient would cause a voltage of 100 V across a para- 
sitic inductance of only 0,1 »H. A similar problem 
exists in the use of transistors at high power (such 
as 400 A switched in 300 ns). 


It can be seen from figure 10, that the voltage Vcr 
rises from VcgEsat to a value Va + AV gradually 
rather than instantaneously. Hence the time t, has 
been specified in the data sheets of the FAST- 
SWITCH transistors. 


Hence it is possible to calculate accurately the turn- 
off losses of a transistor operating without switch- 
ing aid circuits. The turn-off losses can be calcu- 
lated using equation (1). 


Eotf= 0.5 ICend VA te + 0.5 tt 0.1 ICend VA + 0.5 Lp [2 Cend (1) 
re 
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IMPROVED SPECIFICATION FOR POWER TRANSISTOR 


Figure 10 


a 


a) 


The ideal and the actual turn-off 

a) the ideal turn-off 

b) the actual turn-off with parasitic 
inductance L, and a phase of 
desaturation. 


The terms A and B depend on the transistor, on 
its operation, on the junction temperature and on 
its drive circuit. The term C is a function of the col- 
lector current and the parasitic inductances of the 
circuit. Thus this term is principally dependent on 
the physical lay-out of the circuit. The times te and 
ti are specified in the new data sheets. 


TRANSISTOR FAILURE 

Secondary breakdown may occur when the tran- 
sistor is subjected simultaneously to a high current 
and a high voltage for a certain amount of time. 
This condition causes localised heating of the die 
followed by a current concentration and finally tran- 
sistor failure. Thus it should be re-stated that tran- 
sistor failure due to secondary breakdwon occurs 
when the following three conditions exist simultane- 
ously: high voltage and high current during a 
prolonged time. It is necessary to consider the oper- 
ating constraints of modern transistors. 

If a high voltage transistor such as the BUX 98 is 
operated in the linear mode with a collector voltage 
of 400 V and acollector current of 40 A simultane- 
ously, secondary breakdown occurs after about 80 
to 100 ns. However, while operating the transistor 
in the switching mode, secondary breakdown does 
not occur since the transistor is subjected to the 
full voltage and current rating for only a fraction of 
a microsecond. Nevertherless, the transistor can 


fail in a very short period of time if the collector- 
emitter voltage increases above the limit specified 
in the RBSOA. If the base current of a switching 
transistor is insufficient, the transistor desaturates 
and the collector-emitter voltage increases while 
a high collector current continues to flow. 
Hence the transistor is accidentally operated in the 
linear mode. This leads to over-heating and second 
breakdown. A base drive circuit that protects the 
transistor against accidental desaturation is called 
a ‘“‘self protecting driver’’. If the circuit is well 
designed, it is possible to detect this fault condi- 
tion rapidly: show the turn-off cycle on a scope 
operating in the x-y mode. Compare with the speci- 
fied turn-on SOA ‘‘FBSOA””. If the switching cycle 
remains within the specified area, the transistor is 
operating safely. The turn-off cycle can be verified 
in a similar manner. The following would then re- 
main to be checked: 


a) the state of the saturation before turn-off: (the 
transistor is more ‘‘robust”’ if turn-off is started 
from quasi-saturation, (figure 11). 


b) The junction temperature which can be calcu- 
lated with the losses and the thermal resistance. 
The safe operating area is specified at a junc- 
tiori temperature of 125°C. If the calculated tem- 
perature is below this value, ‘‘derating”’ is not 
necessary. 
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IMPROVED SPECIFICATION FOR POWER TRANSISTOR 


OVERLOAD CAPABILITY OF SWITCHING TRAN- 
SISTORS 


The overload capability of a transistor, (which is a 
meausre of its ‘‘robustness’’), is important from the 
point of view of economic considerations. A con- 
verter must be capable of withstanding overloads 
and short-circuit conditions. The precise measure 
of the ‘‘robustness’’ of transistors is necessary in 
order to decide whether inductances should be 
used to limit the rate of rise of current under over- 
load conditions. 

If the transistor is capable of supporting the sup- 
ply voltage and the over-rated current, it is possi- 
ble to avoid using such inductances. The 
“‘accidental overload area’ can be seen in figure 
12: the astonishing ‘‘robustness”’ of modern switch- 
ing transistors can be seen in this figure. The BUX 
98, (Icsat = 20 A, VCEOsus = 400 V), is capable 
of operating with a collector current of 60 A and 
a voltage of 400 V for a period of 20 ys. This im- 
pulse of 24 kW can be applied at a junction tem- 
perature of 125°C. The margin of security is 
comfortable if it is assumed that the transistor is 


Figure 11 


Limit at turn-on 


Limit at 
turn-on & 
turn-off 


600 700 800 
Vop (¥) 


operating at a collector current of 20 A and that the 
response time for the detection of the overload is 
about 2 ys. 

It should be noted that for currents greater than the 
Icom value of 60 A, the number of overloads is limit- 
ed to 3000 since pulses of 110 A 350 V 5 us can 
cause irreversible damage to the transistor after 
a certain number of pulses. The overload capabil- 
ity of the transistor has been discussed thus far. 
It is now necessary to determine the importance 
of overload capability when a fault occurs. The an- 
swer can be found in the accidental overload area 
(FBAOA): The duration between turn-on, the de- 
tection of a fault and the turn-off may be around 
3 ns by operating the transistor with an ‘‘auto- 
regulated, auto-protected”’ driver circuit or with the 
integrated, circuit UAA 4002, (figure 13). 

The FBAOA gives the value of the current that the 
transistor can be subjected to during overload. 
However it does not state whether the specified cur- 
rent can be safely cut-off without damage. That 
specification is given in the RBAOA, (figure 12). The 
junction temperature must return to less than 
125°C before the next overload. 


7tom Guasi-saturation 
400V - 30 A 
Limit with 


anti-saturation 
eireuit 


1000 
Yor () 


The switching safe operating areas of the BUX 98, (FBSOA and RBSOA). The areas are specified 
at a junction temperature of 125°C. It is thus unnecessary to specify deratings as a function of the 
junction temperature. 
Figure a) specifies the safe operating area for turn-on. 
Figure b) specifies the safe operating area for turn-off. 
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Figure 12 


T,<125°C 
J 


Limit with 
oversaturation Not permis- 


sible 


Limit with 
anti-saturation 
circuit 


The accidental overload area. The area FBAOA, (on the left), specifies the transistor “robustness”. 
This specification can be used to reduce the number of components in the protection circuitry against 
overload. 


Figure 13 


Auto-p 


A 
ted drive 
UAA 4002 
100 V/daiv 
" 10 A/div 


1 ps/div 


Turn-on and turn-off of the BUX 98 with the free-wheeling diode short-circuited. The collector voltage 
remains around 320 V while the collector current rises to around 27 A. The driver stage turns the 
transistors after about 3 us off. 


CONCLUSION 

The very complete specification of the Fastswich ing is greatly simplified. The cost/performance com- 
- Transistor enables a prediction of switching losses promise of converters with Fastswich - Transistors 
under “real world’’ conditions. The lay-out of pro- = can be predicted and optimised thanks to these 
tection circuits, of the base drive and of parallel specifications. 
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DATASHEETS | 


kg, SGS-THOMSON BD135 
7 icroELecrRomes BD137-BD139 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The BD135, BD137, BD139 are silicon epitaxial pla- 
nar NPN transistors in Jedec TO-126 plastic 
package, designed for audio amplifiers and drivers 
utilizing complementary or quasi complementary 
circuits. 


The complementary PNP types are the BD136, 
BD138 and BD140 respectively. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


[Symbol] —~=~*~“~*~“~*~é rameter ~——=~C*~*~“‘“‘*dr OTS BOTT [BOIS] Unit 

[ Veao | Coleciortase Volage (=o) —SOS=~<“S*~“‘*~*~«~dYC:C*Cw | | 
Veco | Colectoremiter Votlage (Ie =0) ———SSCS~S~S~i ag 8 

TVveoo | Emitlrbase Votage (le-0) —SOSC=C“~*~“‘“s*“‘“*~‘~iSSC“‘CSSSSCSCSC*C*dSC CS 

[te | Golector Curent ———SSSCSC~“~“S*‘“~*s*s*“‘“iSSCSCi 

al 

s ae 


5 
[te | Bese Curent SSCSCSC~“Ss*~“s*“s*“‘~‘“~s~‘~SSSCSC‘i 


Total Power Dissipation at Tcase $ 25°C 125 

Tanbs 2056 1.25 

Storage Temperature 

Junction Temperature 
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BD135-BD137-BD139 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T.,5. = 25°C unless otherwise specified) 


Collector-emitter Sustaining | Ic =30mA 
Voltage (lp = 0) for BD135 
for BD137 


for BD139 


Voce (sat) | Collector-emitter Saturation Ic = 500mA lp =50mA 
Voltage 


Base-emitter on Voltage Ic = 0.5A Voce =2V 


Nee* DC current Gain lc =5mA Voge =2V 
lc = 0.5A Voce =2V 
All Types 
Ic = 150mA VcE = 2V 
for BD135 
for BD137, BD139 


* Pulsed . pulse duration = 300us, duty cycle < 2%. 


Available in hre groups Min. Max. 
(Ilc=150mMA;Vce=2V) hregroup 6 40 100 
10 63 #160 
16 100 250 
Safe Operating Area 


iia jaa 
1111100 pps | 
“HC MAX <ONTT TT iil Nt Ims =) 
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—— a A tt 
Sa ee eee ee eal rai 
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PETTITT NRT tana 
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row Ferermve ruse! | | IAM | LL ae ie 
| Saas a oes Sesto eS cme oem mem a 
cg COmaT nt Do 6d GR Oa GOL 1 URS PO a OLN can 
‘ rT {| ([i{ttiii | (inti 7 tri fied 
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BD135-BD137-BD139 


Base-emitter Voltage. 


Collector-emitter Saturation Voltage. 
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{ SGS-THOMSON BD136 
7 wicROELECTRONICS BD138-BD140 


MEDIUM POWER GENERAL PURPOSE TRANSISTORS 


DESCRIPTION 


The BD136, BD138, BD140 are silicon epitaxial pla- 
nar PNP transistors in Jedec TO-126 plastic 
package, designed for audio amplifiers and drivers 
utilizing complementary or quasi-complementary 
circuits. 


The complementary NPN types are respectively the 
BD135, bd137 and BD139. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Voss | Goleciorbase Votage (e=0) SCS = as | 00 | 80 
Veeo | Collectoremiter Votage (lp =) —SSCS~S~S~S~— as | 80 |= 8 
-3 


Collector Peak Current a= 
| ts | Base Curent 


Prot Total Power Dissipation at Tease < 25°C 42.5 
Tamb < 25°C 1.25 Ww 
Storage Temperature — 55 to 150 °C 
Junction Temperature 
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BD136-BD138-BD140 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T 25. = 25°C unless otherwise specified) 


[ayn | ——Faraneir [ent czeions [is [ye [i [oa 


IcBo Collector Cutoff Current Vcp =— 30V 
(le = 0) Téaes = 125°C 
Vop =-— 30V — 10 
(Ic = 


VcEo(sus)" aes emitter Sustaining | lc =— 30mA 
Voltage (Ip = 0) for BD136 V 
for BD138 V 
for BD140 V 


VcgE(sat) | Collector-emitter Saturation | Ic =—0.5A Ig =— 0.05A 0.5 
2a 


| Base-emitter Voltage | Hen 08A  Voean@v | —_f =i | v_ 


DC current Gain lc =—5mA Vce =—- 2V 
Ic =— 0.5A Voce =—- 2V 
All Types 


Ic =-— 150mA Vce =- 2V 
for BD136 
for BD138, BD140 


* 


Pulsed . pulse duration = 300ps, duty cycle < 2%. 


Available in hre groups Min Max. 
(IC = —0.15A Vce = —2V) hre group 6 40 100 
10 63 160 
16 100 250 
Safe Operating Areas. DC Current Gain. 
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Collector-emitter Saturation Voltage. 
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Base-emitter Voltage. 
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ky 


LOW POWER FAST SWITCHING 


DESCRIPTION 


The BD157, BD158 and BD159 are silicon epitaxial 
planar NPN transistors in TO-126 plastic package, 
intended for applications in low power linear and 
switching. 


TO-126 (SOT-32) 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


350 
Emitter-base Voltage (Ic =0) 5 

| te | 
| Prot 


Value 


W 
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BD157-BD158-BD159 


THERMAL DATA 


Thermal Resistance Junction-case Max 6.25 


ELECTRICAL CHARACTERISTICS (T.as. = 25 unless otherwise ee EE 


Symbol Test Conditions 


a 
ejowemefueey | |] | = 
c= 


VcEO" Collector-emitter Voltage = for BD157 V 


for BD158 
DC Current Gain Ic =50 mA 


for BD159 
* Pulsed . pulse duration = 300 ps, duty cycle=15% 


Voce =10 V 
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(fq, SGS-THOMSON = 8175/77/79 
SF WicROELECTRONICS BD176/78/80 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The BD175, BD177 and BD179 are silicon epitaxial- 
base NPN power transistors in Jedec TO-126 plas- 
tic package intended for use in medium power linear 
and switching applications. 


The complementary PNP types are the BD176, 
BD178 and BD180. 


TO-126 (SOT-32) 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter NPN |BD175 Bevr sere] um 
PNP* |}BD176/|BD178|BD180 

| Vceo_| Collector-base Voltage (le=0) = CC“ tst~—~“‘(Y«SS:~=SC|:«CO | «C80 || CVC 

Vaso | Golectoremiter Votge (=a) as | oo | co] 

peed 


W 


* For PNP types voltage and current values are negative. 
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BD175/176/177/178/179/180 


THERMAL DATA 


Thermal Resistance Junction-case Max 4.16 


ELECTRICAL CHARACTERISTICS (Tease = 25 unless otherwise specified) 


Sure oop ameter Test Goneiions | Min Typ | May) nit 


IcBO Collector Cutoff Current forBD175/76 Vcp =45 V 100 
(le =0) forBD177/78 Vcp =60 V 100 
forBD179/80 Vcgp =80V ES 


VcEO(sus)” ee emitter Sustaining lc = 100 mA for BD175/76 


Voltage for BD177/78 
for BD179/80 


VceE\(sat)’ | Collector-emitter Saturation lo=1A Ip =0.1A V 
eee 


|Base-emitter Voltage | Ic=tA Voe=2V | || TO 


DC Current Gain ‘ =150 mA Voce =2V 40 
Ic =1A Vor =2V 15 


Nee Groups* 


Ic = 150 mA Voce =2V 


(only BD175/6) 


a Transition Frequency Ic = 250 mA 


* Pulsed : pulse duration = 300s, duty cycle <1.5%. 
** Only on request 
For PNP types voltage and current values are negative 


Voce =10V 
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BD175/176/177/178/179/180 


DC Current Gain (NPN types). 


Safe Operating Areas. 


— 
fr) 
a) 
qe e== ee -2 = 3 = 
oo SS 5 Se ioe ee ee ae ag it 
On Da a a 2 ee 1 Be a Oe A ON Ne 1m 
etry tT aed re ° Gl a 6 a. 14 
ai. 2 Ho 
— bo 
ffi |. @ ii 
+————} ——— - @ O) = sc— 
———— i oO. £ = 
=e Co) ees (ey i ro) on cam 
2) Se EIS Se ee ee co 
ell a eee Zz =, ee ae ee es ee ee 
aie ieee 2 S c Lasceeeee Beak ies 
, < re TEE iT. 
2 A aD A GE GS 1 eS De ee OY OU ES a 2 & x E =e aa 
Tot? 
=n EE Ee Cc w = 
cs : 40} 
fa ee omc & eo 
Yt |] O _ 
ees ir = ® 
c = 
nal ils 6 - 
oO 
Ww) Ts) w ® 
s © = se) 
: 
© — 
a 5 
3 cone ———— = MizceeaeS zscoSae ——— = ee > 
SEA t et re uw g ie Geen = 5 rm 
ele ah (ee el ee ee ae ¥ 3 — ~Y o > 
| iN 
ee CL " 
5 aS g ™" ) Y) 
ae a ivan . o. 
a ooo = C2 ee OMA Ga : owe 
hI o Se ae i coe 2 _ 
Pee it 2 seas a ae ( 2 ee ee ae, AT a ae Oo. 
TEC] & 1200 eer °. > 
Papaeee fF UM & 
o or =a ee 
ip ela sf ted QO. So ; 
im ra ee Zz sa55=eae oo<——— : 8 wn 
wy Sle 0. rt ty Smee 6 ot ne ra S 
5 6/8 oO Pui clo We 
pd 
i a: c TERR ee eee ee ee eee = Pate is oe eh ea Che a se 
Z z “a Lint aes itn ee 5 RRR REAR 
‘lll @ NCTC WITT TT, 2 EERE 
= — = a BREE EEE RERR RARE 
4d) YY ~~ w - 2 
oe = a c 7s. = : 7 
os = fc 
O FE 
© O 
Oo QO 


3/5 
145 


MICROELECTRONICS 


ky SGS-THOMSON 


BD175/176/177/178/179/180 


Collector-emitter Saturation Voltage (NPN types). 


Collector-emitter Saturation Voltage (PNP types). 
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Basc-emitter Saturation Voltage (NPN types). 


(PNP types). 
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Saturated Switching Characteristics (NPN types). 


re Saturation Voltage (PNP types). 


-VBE(sat) 
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Saturated Switching Characteristics (PNP types). 
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BD175/176/177/178/179/180 


Power Derating Chart. 
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(fq, SGS-THOMSON =i 23/5 /7 
SF WicROELECTRONICS BD234/6/8 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The BD233, BD235 and BD237 are silicon epitaxial- 
base NPN power transistors in Jedec TO-126 
plastic package intended for use in medium power 
linear and switching applications. 


The complementary PNP types are the BD234, 
BD236 and BD238 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


PNP* | BD234 | BD236 | BD238 
Collector-base Voltage (Ie = 0) 
45 
45 


; 


* For PNP types voltage and current values are negative. 


fo) 
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BD233/234/235/236/237/238 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T ase = 25 °C unless otherwise specified) 


[Symbol] Parameter | Test Conditions | Min. | Typ. | Max. | Unit | 


IcBo Collector Cutoff Current for BD233/34 Vcp =45 V 100 LA 
(le =0) for BD235/36 Vcsp =60V 100 LA 
for BD237/38 Vcp =100 V 100 A 
Tease = 150 °C 
for BD233/34 Vcp =45V 2 mA 
for BD235/36 Vcp =60V 2 mA 
for BD237/38 Vcgp =100 V 2 


mA 
Emitter Cutoff Current Ves { mA 
(Ic = 0) 


Collector-emitter Sustaining | Ic = 100 mA for BD233/34 
Voltage for BD235/36 
for BD237/38 


80 


Base-emitter Voltage Ic =1A Ve=2v | | | 13a | Vv 
hee” DC Current Gain Ic = 150 mA Vce =2V 40 
Ilc=1A Voce =2V 25 

Transition Frequency Ic=250mA_Vce=tov | 3 | | | Mhz | 


Voce =2V 


* Pulsed : pulse duration = 300 us, duty cycle < 1.5 %. 
For PNP types voltage and current values are negative. 


Safe Operating Areas. DC Current Gain (NP 
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BD233/234/235/236/237/238 


DC Transconductance (NPN types). 


DC Current Gain (PNP types). 


SG 
SE aa Se AER ei Pe tied 
Ea Ge tS He 
peel Steely saleable ses ie [ea aps) 
Ree eee 
SRR RRERRE REE 


WD 
@® 
Q 
> 
—_— 
Zz 
oO 
= 
® 
0D) 
& 
‘Oo 
> 
Cc 
Oo 
~~ 
4) 
_ 
=| 
~ 
ig) 
ep) 
— 
@ 
= 
& 
ns 
ho 
S 
© 
& 
oO 
O 


DC Transconductance (PNP types). 
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Collector-emitter Saturation Voltage (NPN types). 


Collector-emitter Saturation Voltage (PNP types). 
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Base-emitter Saturation Voltage (NPN types). 


Collector-emitter Saturation Voltage (PNP types). 
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Power Derating Chart. 
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&, SGS-THOMSON =—S_sB239/A/B/C 
7 iCROELECTROMICS BD240/A/B/C 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The BD239, BD239A, BD239B and BD239C are si- 
licon epitaxial-base NPN power transistors in Jedec 
TO-220 plastic package, intended for use in medium 
power linear and switching applications. 


The complementary PNP types are the BD240, 
BD240A, BD240B and BD240C respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter NPN | BD239 | BD239A/|BD239B|BD239C 
PNP* BD240 | BD240A|BD240B |BD240C 


Collector-emitter Voltage (Rae = 100 Q) 70 V 
: 45 
Emitter-base Voltage (Ic = 


= | 70 | 90 | 
TVeeo | Colecioremiter Vtage (ip=0) asf a0 | 60 | t00 
= 0) 
| ls | BaseCurent Cd CC tC SC‘iL CAC 
ae | Total Power Dissipation at Tcase < 25 °C 
Tamb < 25 °C 2 WwW 
150 


* For PNP types voltage and current values are negative 
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BD239/A/B/C-BD240/A/B/C 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Collector Cutoff Current for BD239/40/39A/40A 

(lp =0) VcE =30 V 
for BD239B/40B/39C/40C 
Voce =60 V 


Collector Cutoff Current for BD239/40 

(Vee = 0) for BD239A/40A Vce =60 V 
for BD239B/40B Vce =80 V 
for BD239C/40C Vce =100 V 


ee emitter Sustaining | lc =30 mA for BD239/40 
Voltage (Ip = 0) for BD239A/40A 


for BD239B/40B 
Vce(sat) | Collector-emitter Saturation eA 
eee 


for BD239C/40C 
| Vecion | Base-emitter | Base-emitter Voltage | Ic=1A 


Nee DC Current Gain Ic =O02A 
Ilc=i1A 


Nte Small Signal Current Gain 


* Pulsed : pulse duration = 300 us, duty cycle< 2% 


Safe Operating Areas. 


| tt 


oc OC. OPERATION map ii 
mw 


FOR SINGLE NON 
REPETITIVE PULSE |_| 


cH 
Na 
Ne 
AY 
HN 


For the others characteristics curves see oe IP32 series. 
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‘TI SGS-THOMSON BD241/A/B/C 
Sf | MICROELECTROMIGS BD242/A/B/C 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The BD241, BD241A, BD241B and BD241C are si- 
licon epitaxial-base NPN power transistors in Jedec 
TOQ-220 plastic package, intended for use in medium 
power linear and switching applications. 


The complementary PNP types are the BD242, 
BD242A, BD242B and BD242C respectively. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter NPN BD241 | BD241A|BD241B|BD241C 
PNP* ee ie i ae 


Collector-emitter Voltage Ta = 100 Q) Ade 


iss [ets wg ts) [as arf 
[iow | Golector Peak Curent ——~—~C~*~“*~*~“‘“~*~sSSC“‘“‘CNSC‘#SSCSC*‘“‘C#CN™CC#N‘*A‘*S 
[ip [Base-Cunent ——SOSCSC~—“—sS~C“‘i Cd AT 


Prot Total Power Dissipation at Tcase S$ 25 °C a 
Tamb < 25 °C 


eae Temperature — 65 to 150 Bez 
1, _| Junction Temperature CC SOSCSC*~*S 


* For PNP types voltage and current values are negative. 


> 


o|== 
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BD241/A/B/C-BD242/A/B/C 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Collector Cutoff Current for BD241/42/41A/42A 
(lp =0) Voce =30 V 
for BD241B/42B/41C/42C 
Voce =60 V 
Collector Cutoff Current for BD241/42 
(Vee =0) for BD241A/42A 
for BD241B/42B 
for BD241C/42C 


Emitter Cutoff Current 
(Ic =0) 


Collector-emitter Sustaining lc = 30 mA for BD241/42 

Voltage (Ip = 0) for BD241A/42A 
for BD241B/42B 
for BD241C/42C 


* Pulsed : pulse duration = 300 us, duty cycle <2 %. 
For PNP types voltage and current values are negative. 
For the characteristics curves see TIP31/TIP32 series. 
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(fq, SGS-THOMSON = 80243/A/B/C 
7 icRoeLecrRowics BD244/A/B/C 


POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The BD243, BD243A, BD243B and BD243C are si- 
licon epitaxial-base NPN power transistors in Jedec 
TO-220 plastic package, intended for use in medium 
power linear and switching applications. 


The complementary PNP types are the BD244, 
BD244A, BD244B and BD244C respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter NPN BD243 | BD243A|BD243B | BD243C 
PNP* | BD244 |BD244A|BD244B |BD244C 
Collector-base Voltage (Ie = 0) 45 


Collector-emitter Voltage (Ip = 0) 
Emitter-base Voltage (Ic = 0) 


Junction Temperature 150 


* For PNP types voltage and current values are negative. 
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BD243/A/B/C-BD244/A/B/C 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Collector Cutoff Current for BD243/44/43A/44A 

(Ip = 0) Voce =30 V 
for BD243B/44B/43C/44C 
Voce =60 V 


Collector Cutoff Current for BD243/44 Voce =45 V 

(Vee = 0) for BD243A/44A Vce =60V 
for BD243B/44B Vce =80V 
for BD243C/44C Vce =100 V 


Collector-emitter Sustaining for BD243/44 

Voltage (Ip = 0) for BD243A/44A 
for BD243B/44B 
for BD243C/44C 


V 
h 


DC Current Gain 
Nte 


Small Signal Current Gain 


* Pulsed : pulse duration = 300 us, duty cycle<2% 
For PNP types voltage and current values are negative. 
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7 SGS-THOMSON = B231/33/35 
7 icROELECTRONICS BD332/34/36 


COMPLEMENTARY POWER DARLINGTONS 


DESCRIPTION 


The BD331, BD333, BD335 (NPN types) and 
BD332, BD334, BD336 (PNP types) are comple- 
mentary epitaxial-base Darlingtons in SOT-82 plas- 
tic package. They are intended for use in audio out- 
put stages, general amplifier and switching applica- 
tions. 


INTERNAL SCHEMATIC DIAGRAMS 


Symbol Parameter NPN |BD331/]BD333|BD335 
PNP |BD332|BD334|BD336 
) 


Collector-base Voltage (I—e =0 


Collector-emitter Voltage (Ip = 0) | so | so | too | v | 
Collector Current a Se 
Collector Peak Current (tp < 10 ms) 10 
qT, 


; ee 
[tp [Base Curent SOS 
[Pier | Total Power Oispaion atta S28 —OSC~“‘“‘*~*sSCSC“‘COSCCSC*~*‘~dtsS‘N 


For PNP types voltage and current values are negative. 


December 1988 1/4 


BD331/332/333/334/335/336 


THERMAL DATA 


Thermal Resistance Junction-case Max 2.08 


ELECTRICAL CHARACTERISTICS (Tease = 25 C unless otherwise specified) 


IcBo Collector Cutoff Current Vop =rated Vcpo 
(le = 0) Tease = 150 °C 
io Cutoff Current Voce = 1/2 Veeo max 
B = 


Emitter Cutoff Current 
(Ic = 0) 


VcE(sat)” | Collector-emitter Saturation lc =3A 
Voltage 


hree* DC Current Gain 


for BD331,BD333, BD335 
for BD332, BD334, BD336 


Ic =3A Voce =3V 
for BD331,BD333, BD335 
for BD332,BD334, BD336 
Ic =6A Vee =3 V 
for BD331, BD333, BD335 
for BD332,BD334, BD336 


Ic =3A 

f=1 MHz 

for BD331,BD333, BD335 
for BD332,BD334, BD336 


ton ney Veo = 30 V 
tott Turn-off Time ls1 =—!p2 =12 mA 


* Pulsed : pulse duration = 300 us, duty cycle< 1.5% 
For PNP types voltage and current values are negative. 


Safe Operating Areas. 
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BD331/332/333/334/335/336 


DC Transconductance (NPN types). 


DC Current gain (PNP types). 
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He OIL SIA Gl 
BEE ee AH 


ies | 
cane ° 


wn 
N 
i | wy! | 


ae 
ie : . 
» 


ERG aR 
| SERERR EDR eae eae 
tty 
rt ty SH is pe he | 
See e ee Ee 
Ho} ptt 
Sane ages 
Rerane eee 
Het a | 
LTT TT Ty eeAADET 
eee eee eRe “SER 
hee he eee aa 
eet / 
PERE ee rer 
aie See wee 
HH BERBERS See 
fete eee ere esd ons 
pak Bee seeped sey 
U 


(A) 
75 

5 
2.5 


2.5 


Collector-emitter Saturation Voltage (PNP types). 


Collector-emitter Saturation Voltage (NPN types). 
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Collector-emitter Saturation Voltage abe types). 


BD331/332/333/334/335/336 


(NPN types). 


Small Signal Current Gain (NPN types). 
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{7 SGS-THOMSON = 8143/5 /7 
Sf | MICROELECTRONICS BD434/6/8 


MEDIUM POWER LINEAR AND SWITCHING APPLICATION 


DESCRIPTION 


The BD433, BD435 and BD437 are silicon epitaxial- 
base NPN power transistors in Jedec TO-126 plas 
tic package, intended for use in medium power li- 
near and switching applications. 


The BD433 is especially suitable for use in car- 
radio output stages. 


The complementary PNP types are the BD434, 
BD436 and BD438 respectively. 


TO-126 (SOT-32) 


INTERNAL SCHEMATIC DIAGRAMS 


Parameter 


Soi BD436 | BD438 
[Vesa | Golectorbase Volage(e=)—=SOSC=“~*‘“‘*‘“‘~*rCk«~*SCi«=dCC 
[Vesa | GalbstareniierVatnge Vox 20) a [ae a 
Veco | Collectoremiter Votage (ie =0) ——S~S~— 
Vex | Emiterbase Votiage (led) —SOSC“~*~“*“s*“‘“~‘“~s*~SCSCi‘“‘CS~S*SSC 
Se Ta 
leu | Colector Peak Curent(@ztome) ——SSSCSC~“~s‘iSSSC 
con ia aa 

a 

5 to 160 


Total Power Dissipation at Tcase S$ 25 °C 
Storage Temperature — 65 to 150 


* For PNP types voltage and current values are negative 
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BD433/434/435/436/437/438 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


for BD433/34 
for BD435/36 
for BD437/38 


for BD433/34 
for BD435/36 Vce =32V 
for BD437/38 100 


(Ic =0) 
VceEO(sus)"| Collector-emitter Sustaining Ic = 100 mA for BD433/34 22 
Voltage (lg = 0) for BD435/36 32 
for BD437/38 45 
Collector-emitter Saturation Ip =O.2A 


Voltage for BD433/34 
Vee" 
Nee* 


Collector Cutoff Current 
(le = 0) 


Collector Cutoff Current 
(Vee =0) 


Base-emitter Voltage 


for BD437/38 


Voce =5V 
for BD433/34 
for BD435/36 
for BD437/38 

lc = 500 mA Voge =1 V 

Ic =2A Vce=1V 

: for BD433/34 


for BD435/36 
for BD437/38 

Vce =5 V 

Ic=2A Vce=1V 

DC Current Gain 

for BD435/36 
for BD437/38 
Matched Pair lc =500mA Voge =1V 
Transition Frequency Ic = 250 mA Vce =1V 


for BD433/34 
for BD435/36 
* Pulsed : pulse duration = 300 us, duty cycle = 1.5% 
For PNP types voltage and current values are negative. 
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BD433/434/435/436/437/438 


DC Current Gain (NPN types). 


Safe Operating Areas. 
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DC Current gain (PNP types). 


DC Transconductance (NPN types). 
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Collector-emitter Saturation Voltage (NPN types). 


DC Transconductance (PNP types). 
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BD433/434/435/436/437/438 


Saturated Switching Characteristics (NPN types). 


Collector-emitter Saturation Voltage eh types). 
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Collector-base Capacitance (NPN types). 


Saturated Switching Characteristics (PNP types). 
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BD433/434/435/436/437/438 


Power Rating Chart. 


Transition Frequency (PNP types). 
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[, SGS-THOMSON = —=—E 8439-BD440 
A wicRozLecTROMICS BD441-BD442 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 

The BD439 and BD441 are silicon epitaxial-base 
NPN power transistors in Jedec TO-126 plastic 
package, intended for use in power linear and swit- 
ching applications. 

The complementary PNP types are the BD440 and 
BD442 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


PNP* BD440 BD442 
Collector-base Voltage (le = 0) 
oes _| Collctoremitter Voltage (Vee =0) ——~—~—~S~S~sSCiS*dYSCtd;C CS 
Voz | Collectoremitier Voltage (ls =0) ——S~=~<C~—~‘SC‘SC*dYSCiSdSC C=C 
a 
| tc | Collectorcurent 
om | Collector Peak Current(tatoms)———SC~CSC—‘—‘iT SC‘ SSS~<“CS~*~‘dSC‘C CS 
| tp | BaseCurett 
Piet | Total Power Dissipation at Tease < 25 °C 


For PNP types voltage and current values are negative. 
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BD439-BD440-BD441-BD442 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 
ELECTRICAL CHARACTERISTICS (Tease = 25 unless otherwise specified) 


IcBo Collector Cutoff Current for BD439/40 Vcg =60 V 100 oat 
(le =0) for BD441/42 Vcp =80 V 100 uA 
Ices Collector Cutoff Current for BD439/40 Vce =60 V 100 uA 
(Vee =0) for BD441/42 Vce =80 V 100 LA 
(Ic = 
VCEO(sus)" ae emitter Sustaining | Ic =100 mA for BD439/40 60 
Voltage (Ip = 0) for BD441/42 80 
Vce(sat) | Collector-emitter Saturation ial i S0oK 
Voltage 
VBE Base-emitter Voltage lc =10 mA Vce =5 V 0.58 V 
Ic =2A Voce =1V 1.5 V 


DC current Gain lc =10 mA Vce =5 V 
for BD439/40 20 130 
for BD441/42 15 130 
Ic = 500 mA Voce =1V 
for BD439/40 40 140 
for BD441/42 40 140 
Ic=2A Vce=1V 
for BD439/40 = 
for BD441/42 


eciia| Waehed Pak —_[{p=600 WA Ves wiv] [| [a | 
Sie lg=250mA  Voe=iv | 3 | | Mz | 


* Pulsed : pulse duration = 300 us, duty cycle< 1.5% 
For PNP types voltage and current values are negative. 


Safe Operating Areas. 
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{7 SGS-THOMSON Spee eps 
Sf | MICROELECTRONICS BD537/BD538 


EPITAXIAL-BASE NPN/PNP 


DESCRIPTION 


The BD533, BD535 and BD537 are silicon epitaxial- 
base NPN power transistors in Jedec TO-220 plas- 
tic package, intended for use in medium power li- 
near and switching applications. 


The complementary PNP types are the BD534, 
BD536 and BD538 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter BD533 | BD535 | BD537 
BD534 | BD536} BD538 


Collector-base Voltage (le = 0) | 80 | 


Collector-emitter Voltage (Vege = 0) 


Collector-emitter Voltage (Ip = 0) 


Emitter-base Voltage (Ic = 0) 


* For PNP types voltage and current values are negative 
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BD533/534/535/536/53 7/538 
THERMAL DATA 
Rthj-case | Thermal Resistance Junction-case Max 2.5 °C/W 
Rthj-amb | Thermal Resistance Junction-ambient Max 70 °C/W 
ELECTRICAL CHARACTERISTICS (T.as- = 25 C unless otherwise specified) 


Symbol Test Conditions 


Collector Cutoff Current for BD533/34 Vcgp =45 V 


100 UA 
100 WA 
100 uA 
100 UA 
100 
100 


(Ig =0) for BD535/36 Vcpa =60V 
for BD537/38 


Ices Collector Cutoff Current for BD533/34 
(Vee = 0) for BD535/36 
for BD537/38 

(Ic = 0) 


VceEo(sus)'| Collector-emitter Sustaining | Ic = 100 mA for BD533/34 
Voltage (Ip = 0) for BD535/36 

Vce(sat)’ | Collector-emitter Saturation Ic =2A lp =O2A 
Voltage Ic =6A Ip =O6A 


for BD537/38 
Base-emitter Voltage lc =2A Vce=2V 


hee* DC Current Gain Voce =5 V 
for BD533/34 
for BD535/36 
for BD537/38 
Ic = 500 mA Vee =2V 
Ic =2A Voce =2V 
for BD533/34 
for BD535/36 
for BD537/38 


Transition Frequency Ic = 500 mA VceE=1V 


Nre J 
groups*™ : 
K 


* Pulsed ° pulse duration = 300 us, duty cycle=15% 
For PNP types voltage and current values are negative. 
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BD533/534/535/536/537/538 


DC Current Gain (NPN types). 


Safe Operating Areas. 
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Collector-emitter Saturation Voltage (PNP types). 


DC Current Gain (PNP types). 
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Base-emitter Saturation Voltage (PNP types). 
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{ SGS-THOMSON _ 8p675/75a/77/77A/79/79A/81 
Sf | MICROELECTRONICS  BD676/76A/78/78A/80/80A/82 


MEDIUM POWER DARLINGTONS 


DESCRIPTION 


The BD675, BD675A, BD677, BD677A, BD679, 
BD679A and BD687 are silicon epitaxial-base NPN 
power transistors in monolithic Darlington configu- 
ration and are mounted in Jedec TO-126 plastic 
package. They are intended for use in medium po- 
wer linear and switching applications. 


The complementary PNP types are the BD676, 
BD676A, BD678, BD678A, BD680, BD680A and 
BD682 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


R1 Typ. 10kQ a R1 Typ. 10kQ 
R2 Typ. 1502 R2 Typ. 1502 


ABSOLUTE MAXIMUM RATINGS 


BD676A |BD677/A| BD680A| BD682 


Parameter NPN |BD675/A|BD677/A|BD679/A| BD681 
PNP* 
Collector-emitter Voltage (Ie = 0) | 45 | 60 | 80 | 10 |v 


[Vero | Collectoremiter Votage (Ia =) ~~ as PY 80 | t00 
ow | Golector Peek Curent Gopal) ——~=~S~C*isSC“‘CSNSCN#C#*“éSCSs‘“*‘(SCS*C*~*‘S A 
[is [Basccuret 0S 
[Pier | Total Power Disspalon ai Tama a5 —O«TCSC“‘~‘~sOSSCSC“‘CSCC#*dW +d 
[Taig | Storage Temperature SSSSC*idSCt‘“‘“~*~ NC CSCSC*d 


For PNP types voltage and current values are negative. 


3/s}/2 
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BD675/75A/77/77A/79/79A/81/BD676/76A/78/78A/80/80A/82 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


[Sat [Pasameter [Test onan Tins [om wen, [ut 


IcBo Collector Cutoff Current Vcp =rated Vcgo 
(le =0) Mg = rated Vero 

Tease = 100°C mA 

— a 


VcEO(sus)” ieee emitter lc =50mA_ for BD675/75A/76/76A V 
Sustaining Voltage (Ip = 0) for BD677/77A/78/78A : V 

for BD679/79A/80/80A 80 V 

for BD681/82 100 V 


VcE(sat)” | Collector-emitter for BD675/76/77/78/79/80/81/82 
Saturation Voltage Ic = 1.5A lz =30mA 2.5 V 
for BD675A/76A/77A/78A/79A/80A 


lo =2A lp = 40mA 2.8 V 


Base-emitter Voltage for 675/76/77/78/79/80/81/82 
Ic = 1.5A Voce = 3V 2.5 V 
for 675A/76A/77A/78A/79A/80A 
lc =2A Vce = 3V 2.5 V 


hee DC current Gain for 675/76/77/78/79/80/81/82 
Ic = 1.5A Vee = 3V 750 
for 675A/76A/77A/78A/79A/80A 
Io =2A Voce =3V 750 
Ate Small Signal Current Gain | lc = 1.5A Voce =3V 1 
= 1MHz 


* Pulsed . pulse duration = 300 
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BD675/75A/77/77A/79/79A/81/BD676/76A/78/78A/80/80A/82 


DC Current Gain. 


Safe Operating Areas. 
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Collector-emitter Saturation Voltage. 


DC Transconductance. 
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Small Signal Current gain. 
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BD675/75A/77/77A/79/79A/81/BD676/76A/78/78A/80/80A/82 


Saturated Switching Characteristics (NPN ). 


Collector-emitter Saturation Voltage (PNP). 
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{@ SGS-THOMSON 9 8D705/706/707/708 
4 wicRoguecrRomes BD709/710/711/712 


POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The BD705, BD707, BD709 and BD711 are silicon 
epitaxial-base NPN power transistors in Jedec TO- 
220 plastic package intended for use in power linear 
and switching applications. The complementary 
PNP types are the BD706, BD708, BD710 and 
BD712 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


PNP* |BD706| BD708 | BD710 | BD712 
Pas | oo | 80 | 100 |v 
Vege” Coteetocomiar Vatage Vee =6) [as [60 | ao 400 
| Vceo | Collector-emitter Voltage (Is=0) =| 45 | 60] 80 | t00 | VV 
[Veo | Emitterbase Volage (lo=0) SSSC=<“~*~—~‘—SSC“‘CSSS™SCCd 
| Ic | CollectorCurrent | A 
[ie [Base Curent. ———SSC~=“~*~*~“‘—*S*S*S*~—“~“SC“‘S;SSSSSOOC*dCAT 
Mt eRe | Total Power Dissipation at Tcase < 25 °C ns ner Ea) 
| Tsig | Storage Temperature | StS | 
(1, [vunetion Temperature —SSSC=~=“*“~*“‘“S*~*sSSCSC“‘C™SCNONSC#*C‘“C#N#NSC“C#N'‘OY 


* For PNP types voltage and current values are negative 
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BD705/706/707/708/709/710/711/712 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case Max 
Rthj-amb | Thermal Resistance Junction-ambient Max 


for BD705/706 
for BD707/708 Vcp =60 V 
for BD709/710 Vcp =80 V 
for BD711/712 Vop = 100 V 
Tease = 150 °C 

for BD705/706 Vop =45 V 
for BD707/708 Vcop =60 V 
for BD709/710 
for BD711/712 


for BD705/706 
for BD707/708 Vce =30 V 
for BD709/710 
for BD711/712 


Collector Cutoff Current 
(le =0) 


Collector Cutoff Current 
(Ip =0) 


VceEO(sus)" Sonn emitter Sustaining Ic = 100 mA for BD705/706 
Voltage (lp = 0) for BD707/708 
for BD709/710 


for BD711/712 


VceE(sat)” | Collector-emitter Saturation ln a4A 
Voltage e 


Knee Voltage lb =3A Ip =** 
Base-emitter Voltage lc =4A 


DC Current Gain 


for BD705/706 
for BD707/708 
for BD709/710 
lc =4A Voce =4V 
for BD705/706 
for BD707/708 
for BD709/710 
for BD711/712 
Ic =10A Voce =4V 
for BD705/706 
for BD707/708 
for BD709/710 
for BD711/712 


Voce =3V 


Transition Frequency Ic = 300 mA 


“ Pulsed : pulse duration = 300 us, duty cycle = 1.5 %. 
** Value for which Ic = 3.3A at Vce = 2V. 
For PNP types voltage and current values are negative. 
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BD705/706/707/708/709/710/711/712 


DC eal ai suas, types). 


Safe Operating Areas. 
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Saturated Switching Characteristics (NPN types). 


Collector-emitter Saturation Voltage (PNP types). 
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Collector-base Capacitance (NPN types). 


Saturated Switching Characteristics (PNP types). 
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Transition Frequency (NPN types). 
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Transition Frequency (PNP Ree 
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Gz SGS-THOMSON 8D905/906/907/908 
7 iwicrRozLecrRomes BD909/910/911/912 


POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The BD905, BD907, BD909, BD911 are silicon epi- 
taxial-base NPN power transistors in Jedec TO-220 
plastic package. They are intended for use in power 
linear and switching applications. 


The complementary PNP types are the BD906, 
BD908, BD910 and BD912 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


a ee 
PNP* ace ea aa ail 
Lae 
a oe a a ee ee 
| Veo | Emitter-base Voltage (lo=0) | 
Tie, le | Emiter and Golester Curent’ 
a 
Pia | Total Power Daspaton alTaqs 228° «Yd 
7, [aunston Temperaure 8 


* For PNP types voltage and current values are negative. 
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BD905/906/907/908/909/910/911/912 


THERMAL DATA 
Thermal Resistance Junction-case 


ELECTRICAL CHARACTERISTICS (T,ase = 25 °C unless otherwise specified) 


for BD905/906 
for BD907/908 
for BD909/910 
for BD911/912 
Tease = 150 °C 

for BD905/906 
for BD907/908 
for BD909/910 
for BD911/912 


Collector Cutoff Current 


(le =0) 


Collector Cutoff Current 
(Ip =0) 


VcEO(sus)" lc = 100 mA 


VceE(sat)’ | Collector-emitter Saturation | Ic =5A 
Voltage Ic =10A 


Base-emitter | Base-emitter Voltage Ic =5A 


* “Pulsed : pulse duration = 300 us, duty cycle = 1.5 %. 
For PNP types voltage and current.values are negative. 


Safe Operating Areas. 
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for BD905/906 
for BD907/908 
for BD909/910 
for BD911/912 
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Te Sustaining 
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for BD907/908 50 
for BD909/910; 80 
for BD911/912| 100 


VBE(sat)’ | Base-emitter Saturation =10A 
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DC Transconductance (NPN Ol 


DC Current Gain (PNP types). 
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Collector-emitter Saturation Voltage (PNP types). 


DC Transconductance (PNP types). 
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Collector-base Capacitance (NPN types). 


Base-emitter Saturation Voltage (PNP types). 
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Transition Frequency (PNP types). 


pte hdl eT 
le i 
Rea REER ERE aes 
Reha aR eeP Aeeee 
Rae er cheese 
aaa kee? 4A sees 
Ley er ey eae 
Sakti ee eee eee 
Paths eee eeees 
ZR ERE Ree eee 


SD ee 6 ES BES ee cee Gs Ce ee Ge, Oe Oe Cs Gee Ge ee 
a ED a GE GE) GE EE SS OE GS Ge 2, ee Gey Oe ed A ee 


Bee leila eon ialalstst | 


EITTTIN TTT 


ae 


150 Tease (°C) 


100 


-Ic (A) 


10" 


oe 


MICROELECTRONICS 


ky SGS-THOMSON 


4/4 


188 


(a, SGS-THOMSON = BD V64/A/B 
7 MICROELECTRONICS BDV65/A/B 


POWER DARLINGTONS 


DESCRIPTION 


The BDV65, BDV65A, BDV65B, are silicon epi- 
taxial-base NPN transistors in monolithic Darlington 
configuration and are mounted in SOT-93 plastic 
package. They are intended for use in power linear 
and switching applications. 


The complementary PNP types are BDV64, 
BDV64A, BDV64B respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


| R1=5 KQ 


R2 = 150 Q 


ABSOLUTE MAXIMUM RATINGS 
Parameter * PNP | BDV64 | BDV64A |BDV64B 


Symbol 
NPN | BDV65 |BDV65A|BDV65B 


Collector-base Voltage (le = 0) | 60 | 80 | to | v | 
Collector-emitter Voltage (Ip = 0) i 960.. °|- 60-4100. 
Emitter-base Voltage (Io = 0) 
Collector Current 
| le | Base Current A 
[Piet | Total Power Dissipation at Tose S25 [SST 


* For PNP types voltage and current values are negative 
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BDV64/A/B-BDV65/A/B 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T ase = 25 °C unless otherwise specified) 


[Symbol | Parameter [Test Conaitions | min. | Typ. | Max. | Unit 
for BDV64A/5A 


Collector Cutoff Current for BDV64/5 Vos =60 V eH 
for BDV64B/5B 


(le =0) for BDV64A/5A Vcp =80 V 
VcE(sat) | Collector-emitter Saturation any: lp = 20 mA 
Voltage 


for BDV64B/5B Vcp = 100 V 
| Vee"_| Base-emitter Voltage fic=5A  Voe=4V a 


Tease = 150 a 
DC Current Gain 2500 
1000 
500 


for BDV64/65 Vcp =30V 
for BDV64A/5A Vcp =40 V 
for BDV64B/5B Vcp =50 V 
Parallel Diode Forward eo 19 Vv 
Voltage 
Small Signal Current Gain Ic =5A Vce =4V 
f =1 MHz 
CcsBo Collector-base Capacitance | Vcp =10V 00 F 
f=1 MHz P 


for BDV64/65 Voce = =30 V 


for BDV64A/5A 
El 


Collector Cutoff Current 
(Ip =0) 


lc =30 mA 
for BDV64/65 


sae Sustaining 
Voltage (Ip = 0) 


Ic =5A lpi =20 mA 
Ipo =20A Vec = 16 V 


for BDV64B/5B 
Fall Time 


* Pulsed : pulse duration = 300us duty cycle = 1.5%. 
** For PNP types, 
For PNP types voltage and current values are negative. 
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Collector-emitter Saturation Voltage 
(BDV64 series). 
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Safe Operating Areas. 
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DC Transconductance (BDV64 series). 
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BDV64/A/B-BDV65/A/B 


DC Current Gain (BDV65 series). 
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DC Transconductance (BDV65 series). 
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SF MICROELECTRONICS BDW52/A/B/C 


POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 

The BDW51, BDW51A, BDW51B and BDW51C are 
silicon epitaxial-base NPN power transistors in 
Jedec TO-3 metal case. They are intended for use 
in power linear and switching applications. 


The complementary PNP types are the BDW52, 
BDW52A, BDW52B and BDW52C respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Value 
PNP* | BDW52 |BDW52A|BDW52B/|BDW52C 
| Veo | Collector-base Voltage (le=0) Ss | 45 | 60 | 80 | 100 |] 
Tvees | Cotectoremiter otage Vee =0) +d a8 | 60 | 80 | t00 | 
| Voeo_| Collector-emitter Voltage (ls =0) | 45 | 60 | 80] to |v 
| Veeo | Emitterbase Voltage (lo=0) | 
Tie [ ColeciorGurent tg 
| low | Collector Peak Current (repetivey | A 
| te [Base Curent 
Pie Total Power Dissipation at Tcase $ 25 °C 


For PNP types voltage and current values are negative 
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BDW51/A/B/C-52/A/B/C 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (Tease = 25 © unless otherwise specified) 


Syme) oraramerey | ___Test Gonaftiens_}_ tin Typ. { Max. it 


IcBo Collector Cutoff Current for BDW51/52 Vop = 45 V 
(le =0) for BDW51A/52A Vcp = 60 V 
for BDW51B/52B Vcg = 80V 
for BDW51C/52C Vcg = 100 V 
Tease = 150 °C 
for BDW51/52 Vos 45V 
for BDW51A/52A Vcp 60 V 
for BDW51B/52B Vcp = 80V 
for BDW51C/52C Vcg = 100 V 


IcEO Collector Cutoff Current for BDW51/52 = 
(Ip =0) for BDW51A/52A 
for BDW51B/52B 
for BDW51C/52C 1 


= ala a oY 
(Ic = 


VcEO(sus)” eae emitter Sustaining | Ic =100 mA for BDW51/52 
Voltage (Ip = 0) for BDW51A/52A 
for BDW51B/52B 
for BDW51C/52C 


VceE(sat) | Collector-emitter Saturation s = Ip =O.5A 
Voltage Ic = iG ‘ Ip =2.5A 

VeE(sat) | Base-emitter Saturation 10A la =25A 
Sa ~ eee 


Base-emitter | Base-emitter Voltage | Ic=5A 


DC Current Gain lc = Voce =4V 20 150 
Ic = 2 ‘ VceE =4 V 5 
| fr | Transition Frequency | Ic. = 0.5 A Vee=4v | 3 | | | Miz | 


* Pulsed pulse duration = 300 us, duty cycle = 1.5 %. 
For PNP types voltage and current values are negative. 
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BDW51/A/B/C-52/A/B/C 


Safe Operating Areas (for BDW51B, BDW51C, 


BDW52B, BDW52C). 


Safe Operating Areas (for BDW51, BDW51A, 


BDW52, BDW52A). 
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DC Current Gain (PNP types). 
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DC Current Gain (NPN types). 
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DC Transconductance (PNP types). 


VmBill 
Yt Al 
1c (A) 
f -THOMSON 
S| | See ett 


10 


ESER AES 
To 
= Fon) 


DC Transconductance (NPN types). 


Collector—emitter Saturation Voltage oe types). 
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Base —emitter Saturation Voltage (PNP types). 


Collector-base Capacitance (PNP types). 
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BDW51/A/B/C-52/A/B/C 


Transition Frequency (PNP types). 


Transition Frequency (NPN types). 
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Saturated Switching Characteristics (PNP types). 


Saturated Switching Characteristics (NPN types). 
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fq, SGS-THOMSON = =—Ss BD W83A/B/C 
YF ivicrogLectromes BDW84A/B/C 


HIGH CURRENT POWER DARLINGTON 


a» HIGH CURRENT 
a HIGH GAIN 


DESCRIPTION 

The BDW83A/B/C are silicon epitaxial base NPN 
power monolithic Darlington mounted in TO-218 
plastic package. They are intended for use in power 
linear and switching applications. 

The complementary PNP types are BDW84A/B/C 
respectively. 


TO-218 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol BDW83C 
BDW84C 


| Voso_| Collector-base Voltage (le=0) | | 8010 

| Voeo_| Collector-emitter Voltage (ls =0) | 60] 8040 
=0 

C 


Parameter 


V 

Te [Base Gurent——SSSCSC~“~“S*S*~“s~SsiSSCCCSC*dSC AC 

[Pier | Total Desipaionat Ts <a —~OC~“‘“‘*S~S*S*S*sdSCSC“‘“‘C~‘*sGCSCSCSC‘“‘“(!SW~*C 
a 


Max. Operating Junction Temperature 150 
For PNP types voltage and current values are negative. 
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BDW83A/B/C-BDW84A/B/C 


THERMAL DATA 


ELECTRICAL CHARACTERISTICS(T, = 25°C unless otherwise specified) 


|Symbol| Parameter |__—TestConditions Ss {_ Min. | Typ. | Max. | Unit _| 


IcBo Collector Cutoff Vcp = 60V for BDW83A/84A 0.5 mA 
Current (le = 0) Vos = 80V for BDW83B/84B 0.5 mA 
Vcp = 100V for BDW83C/84C 0.5 mA 
T>. = 150°C 
Vop = 60V for BDW83A/84A 5 mA 
Vos = 80V for BDW83B/84B 5 mA 
Vop = 100V for BDW83C/84C 5 mA 


IcEO Collector Cutoff for BDW83A/84A 1 
Current (lp = 0) for BDW83B/84B 1 
for BDW83C/84C 1 
leEBo Emitter Cutoff Vep =5V 
Current (Ic =0) 


Space | Collector Emitter lo = 30mA for BDW83A/84A 60 
Sustaining Voltage for BDW83B/84B 80 


for BDW83C/84C 100 = 
Vce(sat)” | Collector-emitter Ic = 6A lp = 12mA 
Saturation Voltage Ic = 15A lp = 150mA 
hee” DC Current Gain lc = 6A Voce =3V 750 
Ic = 15A Vce =3V 100 
‘Diode Forward Voltage} Ir = 10A os 


ton Turn-on Time 
tot 


Vcc = 30V lc = 10A 
Rg; =300Q Ree = 1502 
ley = — Ipo = 40mA 


* Pulsed : Pulse duration = 300us, duty cycle = 1.5% 
For PNP types voltage and current values are negative 


‘Turn-off Time 
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‘C77 SGS-THOMSON BDW91 
s/f MICROELECTRONICS BDW92 


MEDIUM POWER DARLINGTON 


DESCRIPTION 


The BDW$91 is a silicon epitaxial base NPN transis- 
tor in monolithic Darlington configuration mounted 
in Jedec TO-39 metal case. It is intended for use in 
switching and linear applications. The complemen- 
tary PNP type is the BDW22. 


INTERNAL SCHEMATIC DIAGRAMS 


R1 Typ 10kQ Ri Typ 10kQ 
R2Typ 1502 R2 Typ 150Q 


ABSOLUTE MAXIMUM RATINGS 


faa 
— nie a 
CO on eT GSE A DZ 

: Pa 


Emitter-base Voltage (Ic = 
Collector Current 


Total Power Dissipation at Tease < 25 °C 
eam < 25 °C 


Storage Temperature — 65 to 200 
Junction Temperature 


For PNP type voltage and current values are negative. 
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°C/W 
°C/W 


17.5 
175 


Max 
Max 


Thermal Resistance Junction-ambient 


Thermal Resistance Junction-case 
ELECTRICAL CHARACTERISTICS (T.ase = 25 unless otherwise specified) 


BDW91/BDW92 
THERMAL DATA 


Rthy-case 
Rthy-amb 
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BDW91/BDW92 


Collector—emitter Saturation Voltage (BDW91) 


DC Current Gain (BDW92) 
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Collector—emitter Saturation Voltage (BDW91) 
1 
Base-emitter Saturation Voltage (BDW91) 
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Collector—emitter Saturation Voltage (BDW92) 
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BDW91/BDW92 


DC Transconductance (BDW91) 


Base—emitter Saturation Voltage (BDW92) 
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Saturated Switching Characteristics (BDW91) 
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DC Transconductance (BDW92) 
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Saturated Switching Characteristics 
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fq SGS-THOMSON = BDW93/A/B/C 
7 iMcROELECTROMICS BDW94/A/B/C 


NPN/PNP POWER DARLINGTONS 


DESCRIPTION 


The BDW93, BDW93A, BDW93B and BDW93C are 
silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec 
TO-220 plastic package. They are intended for use 
in power linear and switching applications. The com- 
plementary PNP types are the BDW94, BDW94A, 
BDW94B and BDW94C respectively. 


INTERNAL SCHEMATIC DIAGRAM 


Ri Typ. 10 kQ Ri Typ 10kQ 
5 - 1036/1 O ReTyp 1502 c Re Typ. 150 2 


ABSOLUTE MAXIMUM RATINGS 


Value 


ee 

BDW94 |BDW94A|BDW94B|BDW94C 
Collector-base Voltage (Ie = 0) | 45 | eo | so | 100 | v_ 
Collector-emitter Voltage (Ip = 0) | 45 | 60 | 80 | 100 | v_ 
Collector Current er 


—tou_| Golector Peak Current fA 
Pts [Base Curent SSCS” 

> Phar. Total Power Dissipation at Tcase $ 25 °C 

Teg | Sage Temperature | aww 
Tt, | dunction Temperature SSC~<—~—SC“*‘“‘“*~*SSNSC“‘(SNCOCO#WCS‘SOSY 


* For PNP types voltage and current values are negative 
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BDW93/A/B/C-BDW94/A/B/C 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.56 


ELECTRICAL CHARACTERISTICS (T ase = 25 © unless otherwise specified) 


Collector Cutoff Current for BDW93/94 Vocp =45 V 

(Ie =0) for BDW93A/94A Vcp =60 V 
for BDW93B/94B Vcg =80 V 
for BDW93C/94C Vcpg = 100 V 
Tease = 150 °C 
for BDW93/94 Voce =45 V 
for BDW93A/94A Vcp =60 V 
for BDW93B/94B Vcp =80 V 
for BDW93C/94C Vcgp = 100 V 


Collector Cutoff Current for BDW93/94 

(Ig =0) for BDW93A/94A 
for BDW93B/94B 
for BDW93C/94C 


mA 
cage [verry TT fm 
Cc = 


VceEo(sus)*| Collector-emitter Sustaining lc = 100 mA for BDW93/94 45 
Voltage (Ip =0) for BDW93A/94A 60 
for BDW93B/94B 80 
for BDW93C/94C 
ee ee 
Voltage Ic =10A Ig =100 mA 3 


Vpe(sat)’ | Base-emitter Saturation lc =5A lp =20 mA 
Voltage lc =10A lg = 100 mA 
F 


DC Current Gain 
Ve* Parallel-diode Forward 
Voltage 
Small Signal Current Gain 


“Pulsed pulse duration = 300 us, duty cycle=15% 
For PNP types voltage and current values are negative. 


<<< < 


<< 


<< 
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BDW93/A/B/C-BDW94/A/B/C 


Safe Operating Areas (for BDW93B, BDW93C, 


BDW94B, BDW94C). 


Safe Operating Areas (for BDW93, BDW93A, 


BDW94, BDW94A). 


SESS Shae Sees 
2aG BEERS eR Re Sera 
mitt tt EE ET TT 


Cs a 
SSeS SRS 


Hee 
0S Ee oe 


wit ptt et A eT 
ia a Rena Bees 
eRe RAMS Cee 
ieee eee eee 
Rises eee el ewee 
ed TT es ea 
ESBS ALR AER ESES 


2.5 


*FOR SINGLE ae 
REPETIIVE EES | 


Collector-emitter Saturation Voltage pee types). 
5 
Collector-emitter Saturation Voltage (NPN types). 
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DC Transconductance (NPN types). 


DC Current Gain (NPN types). 
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BDW93/A/B/C-BDW94/A/B/C 


Small Signal Current Gain (NPN types). 


Saturated Switching Characteristics (NPN types). 


1086 5 as een 950 oe ae eee 108 SS em eee ee ae 
eoseman oo rae 
ttt tt - GR EB 
1000 9 OG OD 1 '*- .c 


et 


(502 ce ew an secon awe 
496 = OD Gy Sy Ey Saree 9 fe © GE ER Ge ee eee 8 ee ee “0 ee ee ee 
9008 Dap SP GEE Gn 6106 @ Oe Cp * 2.8 6168 SO 22 GS EF 100 Oe eee 
ee oo 
6600 0 Ge Ge GE 01088 OS. ae GS 11 0 8S ob Oe ee 110 be eee 
6900.6 @ Ge Bes GR 01 00° 2 LC ese eee 


16: 5 | 
wT eA TT I 


of scutes ee 


Wo™N 
as 


v=) 


rd = 2 2 = 


t (MHz) 


to" + 


107? 


Collector-base Capacitance (NPN ee 


Collector-base Capacitance (PNP types). 
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Small Signal Current Gain (PNP types). 


Collector-emitter Saturation Voltage (PNP types). 
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BDW93/A/B/C-BDW94/A/B/C 


Collector-emitter Saturation Voltage ed types). 
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Saturated Switching Characteristics (PNP types). 


DC Transconductance (PNP types). 
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La, SGS-THOMSON BDX33/33A/33B/33C 
SF iicroguecTRomes BDX34/34A/34B/34C 


HIGH GAIN GENERAL PURPOSE 


DESCRIPTION 


The BDX33, BDX33A, BDX33B and BDX33C are 
silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec 
TO-220 plastic package. They are intended for use 
in power linear and switching applications. This 
complementary PNP types are the BDX34, 
BDX34A, BDX34B and BDX34C respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


R1 Typ 10 kQ 
R2Typ 1502 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter NPN | BDX33 |BDX33A|BDX33B 
*PNP_ | BDX34 |BDX34A/BDX34B |BDX34C 
Collector-base Voltage (I_ = 0) 


Collector-emitter Voltage (Ip = 0) 


150 


* For PNP types voltage and current values are negative. 
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BDX33/33A/33B/33C-BDX34/34A/34B/34C 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.78 


ELECTRICAL CHARACTERISTICS (T,2;5. = 25 © unless otherwise specified) 


IcBo Collector Cutoff Current for BDX33/34 Vos 
(le = 0) for BDX33A/34A Vcp 
for BDX33B/34B Vcp 
for BDX33C/X34C Vcp 
Tcase = 100 °C 
for BDX33/34 Vos 
for BDX33A/34A Vcp 
for BDX33B/34B Vcp 
for BDX33C/X34C Vcp 
IcEO Collector Cutoff Current for BDX33/34 Vos 
(Ip =0) for BDX33A/34A Vcp 
for BDX33B/34B Vcp 
for BDX33C/X34C Vcp 
Tcase = 100 °C 
for BDX33/34 Vos 
for BDX33A/34A Vcp 
for BDX33B/34B Vcp 
for BDX33C/X34C Vcp 


Emitter Cutoff Current 
(Ic = 0) 
VceEQ(sus)*| Collector-emitter Sustaining lc = 100 mA for BDX33/34 
Voltage (lp = 0) for BDX33A/34A 
for BDX33B/34B 
for BDX33C/X34C 


VcER(sus)'| Collector-emitter Sustaining Ic = 100 mA for BDX33/34 
Voltage (lp =0 Ree = 100 Q) for BDX33A/34A 
for BDX33B/34B 


for BDX33C/34C 


VcEVv(sus) | Collector-emitter Sustaining lc = 100 mA for BDX33/34 
Voltage (Ip =O Vee =— 1.5 V) for BDX33A/34A 
for BDX33B/34B 


for BDX33C/34C 
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BDX33/33A/33B/33C-BDX34/34A/34B/34C 


ELECTRICAL CHARACTERISTICS (continued) 


[Symbor[ Parameter | Test Conditions | Min. | Typ. | Max. | Unit | 


ae Collector-emitter Saturation | for BDX33/33A/34/34A 
Voltage Ic =4A lg =8 mA 2.5 V 
for BDX33B/33C/34B/34C 
Ic=3A lg =6 mA 2.5 V 
V 


Base-emitter Voltage for BDX33/33A/34/34A 
Ic =4A Voep =3 V 2.5 
for BDX33B/33C/34B/34C 
Ic=3A Vece=3 V 
DC Current Gain for BDX33/33A/34/34A 
Ic =4A Voce =3 V 
for BDX33B/33C/34B/34C 
Ic=3A Vce =3 V 
= Ee 
Waiage: aa 


| he | Small Signal Current Gain _| Small | Small Signal Current Gain _| Current Gain lo =1AVce =5 Vf =1 KHz ed ae a 


* Pulsed * pulse duration = 300 ms, duty cycle = 15 %. 
For PNP types voltage and current values are negative. 


Safe Operating Areas. Case Temperature Dissipation ee ea 
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BDX33/33A/33B/33C-BDX34/34A/34B/34C 


Collector-emitter Saturation Voltage (NPN types). 


DC Transconductance (NPN types). 
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Small Signal Current Gain (NPN types). 


Saturated Switching Characteristics PN we 
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Collector-base Capacitance (PNP types). 
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BDX33/33A/33B/33C-BDX34/34A/34B/34C 
Collector-emitter Saturation Voltage (PNP types). 


Small Signal Current Gain (PNP types). 
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Collector-emitter Saturation Voltage she P iia 


DC Transconductance (PNP types). 
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(Gj, SGS-THOMSON BDX53/53A/53B/53C 
4 wicrogecrRomes BDX54/54A/54B/54C 


POWER DARLINGTONS 


DESCRIPTION 


The BDX 53, BDX 53A, BDX 53B and BDX 53C are 
silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec 
TO-220 plastic package, intended for use in ham- 
mer drivers, audio amplifiers and other medium po- 
wer linear and switching applications. 


The complementary PNP types are the BDX 54, 
BDX 54A, BDX 54B and BDX 54C respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


R1 Typ. 10 kQ R1 Typ. 10 kQ 
R2 Typ. 150 Q ner R2 Typ. 150 Q 


ABSOLUTE MAXIMUM RATINGS 
BDX53A |BDX53B Soom 
BDX54 |BDX54A|BDX54B |BDX54C 

Collector-base Voltage (l_ = 0) | 45 | 60 | 80 | 100 | v | 
Collector-emitter Voltage (Ip = 0) | 45 | 60 | 80 | too | v | 
Emitter-base Voltage (Ic = 0) 
| tc | Collectorcurent TB A 
| tp | Basecurett 
iodine Total Power Dissipation at Tease < 25 °C a ne 


. *For PNP types voltage and current values are negative. 


Parameter NPN 


December 1988 4/2 


BDX53/53A/53B/53C-BDX54/54A/54B/54C 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Collector Cutoff Current for BDX53/54 Vop = 45 V 

(le =0) for BDX53A/54A Vcp = 60 V 
for BDX53B/54B Vcp = 80 V 
for BDX53C/54C Vcg = 100 V 


Collector Cutoff Current for BDX53/54 Vce =22V 
(Ip = 0) for BDX53A/54A Vce =30 V 
for BDX53B/54B Vce =40 V 
for BDX53C/54C Vce = 50 V 


sae emitter Sustaining | lc =100 mA _ for BDX53/54 

Voltage (Ig = 0) for BDX53A/54A 
for BDX53B/54B 
for BDX53C/54C 


VBeE\(sat)” | Base-emitter Saturation In=3A 7 
2 e 


DC | DC CurrentGain Gain Ic=3A 
Parallel-diode Forward lp =3A 
Voltage IF =8A 


* Pulsed : pulse duration = 300 ps, duty cycle=1.5% 
For PNP types voltage and current values are negative. 


Safe Operating Area. 
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[a SGS-THOMSON BDX53E/BDX53F 
7 wicROELECTROMICS BDX54E/BDX54F 


POWER DARLINGTONS 


DESCRIPTION 

The BDX53E, BDX53F are silicon epitaxial base 
NPN transistors in monolithic Darlington configura- 
tion and are mounted in Jedec TO-220 plastic 
package. They are intended for use in power linear 
and switching applications. 


The complementary PNP types are the BDX54E 
and BDX54F respectively. 


TO-220 


INTERNAL SCHEMATIC DIAGRAMS 


| 
| 
| 
| 
= R1 Typ. 10 kQ R1 Typ 10 kQ 


$-1037K 


R2 Typ 1509 R2 Typ. 150 2 


ABSOLUTE MAXIMUM RATINGS 


Value 
Symbol Parameter on 
BDX54E BDX54F 
Collector-base Voltage (Ie = 0) 
Collector-emitter Voltage (lp = 0) | 140 =| 160 | 
VEBO Emitter-base Voltage (Ic = 0) — ete 
[lc | Golector Curent, SCSC~“~*~S*~*~*~*~—‘—‘“‘—*~*~é~sSC“‘C;SCSCOCC*dC 
[om | Gollector Peak Curent. ——SSSC~=“~*‘“*“‘“‘*SCSC*rTSOC“‘CS#C§2«O~O#~#*‘*#‘CAN'*CXd 
[ip [Base Curent SOSC—“—sSsSC—CSsSsSSC(SSSC*dC 
Total Power Dissipation at Tcase $ 25 °C | oti—“‘“‘dLCSCd 


* For PNP types voltage and current values are negative 
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BDX53E/53F-BDX54E/54F 


THERMAL DATA 


Rth J-case 
Rth J-amb 
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Parameter 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 
Collector-emitter Sustaining 
Collector-emitter Saturation 


Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
Base-emitter Saturation 
Voltage 


(Iz = 0) 
Voltage (lp 
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ELECTRICAL CHARACTERISTICS (T.ase = 25 unless otherwise specified) 


Safe Operating Areas 
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BDX53E/53F-BDX54E/54F 


DC Transconductance (NPN types). 


DC Current Gain (PNP types). 
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DC Transconductance (PNP types). 


Collector-emitter Saturation Voltage (NPN types). 
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Collector-emitter Saturation Voltage (NPN types). 


Collector-emitter Saturation Voltage (PNP types). 
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Base-emitter Saturation Voltage (NPN types). 


Collector-emitter Saturation Voltage ui types). 


BDX53E/53F-BDX54E/54F 
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Saturated Switching Characteristics (NPN types). 
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Base-emitter Saturation Voltage (PNP types). 
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Saturated Switching Characteristics (NPN types). 
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{7 SGS-THOMSON BDX53S 
Y/ | MICROELECTRONICS BDX54S 


MEDIUM POWER DARLINGTONS 


DESCRIPTION 


The BDX5835S is a silicon epitaxial-base NPN tran- 
sistor in monolithic Darlington configuration and is 
mounted in Jedec TO-39 metal case. 


lt is intended for use in medium in power linear and 
switching applications. 


The complementary PNP type is the BDX54S. 


INTERNAL SCHEMATIC DIAGRAMS 


c 


~ 7 
| 
| 
| 
| 
— R1 Typ. 10 kQ 
sore R2 Typ. 150 Q 


ABSOLUTE MAXIMUM RATINGS 


unit 
ia 
ae 


: 0) 
Collector-emitter Voltage (Ip = 0) 
Emitter-base Voltage (Ic = 0) 
Rai | PE 
| tom | Collector Peak Current PT 
| le | Basecurent 


V 
A 
A 
A 
Total Power Dissipation at Tcase S$ 25 °C 
Tamb < 25 °C j Ww 


* For PNP types voltage and current values are negative 
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BDX53S-BDX54S 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 
ELECTRICAL CHARACTERISTICS (Tease = 25 unless otherwise specified) 


[symbol | Parameter | Test Conditions | win. | typ. | Max. | Unit 


IcBo Collector Cutoff Current Vcp = 150 V a ue 
(le = 0) Vos = 150 V Tease = 125 °C 
[oe [seearomren omery [|e [oe 
ae a ce ce 
(Io = 
VcEO(sus) | Collector- es Sustaining 50 mA 
Voltage (lp = 
Vce(sat)” | Collector-emitter Saturation 8 mA 
Voltage a= 
Vpe(sat) | Base-emitter Saturation In=2A In =8mA 
Voltage aa 
Nee” DC Current Gain lc = 100 mA Voce =5 V 100 
Ic =2A Voce =5V 500 
Ve* Parallel Diode Forward lp =2A D5 V 
Voltage 
Nte Small Signal Current Gain Ic =O0.5A VceE=2V 
20 
f= 1 MHz 


* Pulsed : pulse duration = 300 ms, duty cycle = 1% 
For PNP type voltage and current values are negative 


Safe Operating Area. DC Current Gain (BDX53S). 


PUL OF paron ATION* 


PaCS ERs 


1 10 W2, Vee W) 


Oe {i SGS-THOMSON 
ie SF MICROELECTROMCS 
A 


BDX53S-BDX54S 


DC Transconductance (BDX53S). 


DC Current Gain (BDX54S). 
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Collector-emitter Saturation Voltage Week 


DC Transconductance (BDX54S). 
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Collector-emitter Saturation Voltage tat 


Collector-emitter Saturation Voltage (BDX54S). 
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Base-emitter Saturation Voltage (BDX53S). 
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Saturated Switching Characteristics (BDX53S). 
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Collector-emitter Saturation Voltage (BDX54S). 


Base-emitter Saturation Voltage scaaiiel 


Saturated Switching Characteristics 
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{, SGS-THOMSON BDX85/854/85B/85C 
7 wicRogtectRomics BDX86/86A/86B/86C 


POWER DARLINGTONS 


DESCRIPTION 


The BDX 85, BDX 85A, BDX 85B and BDX 85C are 
silicon epitaxial-base NPN power transistors in 
monolithic Darlington configuration and are moun- 
ted in Jedec TO-3 metal case. They are intended for 
use in power linear and switching applications. 


The complementary PNP types are the BDX 86, 
BDX 86A, BDX 86B and BDX 86C respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


R1 Typ. 10 kQ a R1 Typ. 10 kQ 
R2 Typ. 150 oriecte R2 Typ. 150 Q 


ABSOLUTE MAXIMUM RATINGS 


Value 

BDX85 |BDX85A see lee ae 
aa <a as BDX85C 
fae ae 
er ee ee ee 
[ Veeo | Emittertase Voliage(lo-0) —SSC=‘iL'SC(‘(;sSSTTTTC«~d VY 
eo eee ee 
| lcm | Collector Peak Current (repetitive) |] 
[te [Base Curent C™C~<“—~*~*é~sSC“‘“S*SCSsSC“‘CSNNCC#d*A‘C*C 
Total Power Dissipation at Tease $ 25 °C ee ee 


Storage Temperature — 65 to 200 Pec. | 
Junction Temperature Pe 2008 


* For PNP types voltage and current values are negative 


Parameter 
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BDX85/85A/85B/85C-BDX86/86A/86B/86C 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.75 


ELECTRICAL CHARACTERISTICS (T.ase = 25 °C unless otherwise specified) 


Symbol Parameter Test Conditions 
Symbol |___Faremeter__1_Teat conditions __Wie. | Typ. { mex {_ Unit 


Collector Cutoff Current for BDX85/86 

(le =0) for BDX85A/86A 
for BDX85B/86B 
for BDX85C/86C 
Tease = 150 °C 
for BDX85/86 
for BDX85A/86A 
for BDX85B/86B 
for BDX85C/86C 


Collector Cutoff Current for BDX85/86 

(Ig = 0) for BDX85A/86A 
for BDX85B/86B 
for BDX85C/86C 


a 
(Ic = 


ae emitter Sustaining | lc =100 mA _ for BDX85/86 

Voltage (Ig = 0) for BDX85A/86A 
for BDX85B/86B 
for BDX85C/86C 


Vce(sat)” | Collector-emitter Saturation lc =4A 
Voltage lc =8A 

VpeE(sat) | Base-emitter Saturation lc=BA ls = 80 mA 
Voltage : 


DC Current Gain 


Parallel-diode Forward lr =3A 
Voltage lr =8A 
Small Signal Current Gain Ic=3A 

f = 1 MHz 


* Pulsed : pulse duration = 300 ms, duty cycle = 1.5% 
For PNP type voltage and current values are negative. 
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Safe Operating Areas (for BDX85B, BDX85C, 


BDX85/85A/85B/85C-BDX86/86A/86B/86C 
BDX86B, BDX86C). 


Safe Operating Areas (for BDX85, BDX85A, 


BDX86, BDX86A). 
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DC Transconductance (PNP types). 


DC Current Gain (PNP types). 
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DC Transconductance (NPN ia 


DC Current Gain (NPN types). 


Collector-emitter Saturation dea (PNP types). 
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-emitter Saturation Voltage (NPN types). 


Collector-emitter Saturation oe (NPN types). 
Collector-emitter Saturation ies (NPN types). 
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BDX85/85A/85B/85C-BDX86/86A/86B/86C 


Small Signal Current Gain (PNP as 


Small Signal Current Gain (NPN npee) 
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Collector-base Capacitance (PNP pes 


Collector-base Capacitance (NPN types). 
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Saturated Switching Characteristics ad types). 


Saturated Switching Characteristics (NPN types). 


5/5 


MICROELECTRONICS 


ky SGS-THOMSON 


231 


fa, SGS-THOMSON 8DX87/87A/87B/87C 
4 iicromuecrromes BDX88/88A/88B/88C 


POWER DARLINGTONS 


DESCRIPTION 


The BDX87, BDX87A, BDX87B and BDX87C are 
silicon epitaxial-base NPN power transistors in 
monolithic Darlington configuration and are moun- 
ted in Jedec TO-3 metal case. They are intended for 
use in power linear and switching applications. 


The complementary PNP types are the BDX88, 
BDX88A, BDX88B and BDX88C respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


R1 Typ. 10 kQ Pama -— R1 Typ. 10 kQ 
R2 Typ. 150 Q R2 Typ 1509 


ABSOLUTE MAXIMUM RATINGS 


Parameter NPN BDX87 |BDX87A | BDX87B | BDX87C 


a BDX88A | BDX88B | BDX88C 


Collector-base Voltage (le = 0) | 60 | 80 | too | Vv. 
Collector-emitter ae a = 0) eS 
| Veao | Emitter-base Voltage (Ilo=0) | 
| le | Collector Current 
[Tou | Colector Peek Curent (epeivey <i SCd 
Pts | Basecurent SSC~=“~*~*~*s‘“iSC“‘CSCC#éSC*C“‘NSC#‘#*CN”*T 
Total Power Dissipation at Tcase $ 25 °C 


* For PNP types voltage and current values are negative 
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BDX87/87A/87B/87C-BDX88/88A/88B/88C 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.45 


ELECTRICAL CHARACTERISTICS (T.ase = 25 © unless otherwise specified) 


Collector Cutoff Current for BDX87/8 

(le =0) for BDX87A/8A 
for BDX87B/8B 
for BDX87C/8C 
Tease = 150 °C 
for BDX87/8 
for BDX87A/8A 
for BDX87B/8B 
for BDX87C/8C 


Collector Cutoff Current for BDX87/8 

(lp = 0) for BDX87A/8A 
for BDX87B/8B 
for BDX87C/8C 


helo re 
a 


: Se: emitter Sustaining | lc =100 mA_ for BDX87/88 
Voltage (Ig =0) for BDX87A/88A 
for BDX87B/88B 
for BDX87C/88C iG 
VcE(sat) | Collector-emitter Saturation Ic =6A lp =24 mA 
Voltage Ic =12A lp =120 mA 
VeeE(sat). | Base-emitter Saturation Io =12A lg =120 mA 
eee ce eal 


Base-emitter | Base-emitter Voltage | 
DC Current Gain 


3] = [aw 
ea 


< 


Parallel-diode Forward 
Voltage 


Small Signal Current Gain 


* Pulsed : pulse duration = 300s, duty cycle = 1.5%. 
For PNP type voltage and current values are negative 
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G-2385/1 


lil # PULSE OPERATION 


¢ MAX PULSED 


1 
. I 


Safe Operating Areas (for BDX87A, BDX87C, 


BDX87/87A/87B/87C-BDX88/88A/88B/88C 
BDX88B, BDX88C). 


=e 
[=] 
a 
s 
3 


he 


Safe Operating Areas (for BDX87, BDX87A, 


BDX88, BDX88A). 


es | 


A en —— tt et ee 
Sa 00 8 2 2 ae OP. 
eer | eet 
fr). ie 

(lee 118 a 


a TT 


z ee eer len | A 
meamZ-_:-- oe oss deen an 2608S * . a One Gam an aE 
on eee... 2 a 
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#*FOR SINGLE N 


3/5 
235 


a a a 


0’ Vc_¢lV) 
-Vee(V ) 


2.4 


16 


0.8 


DC Transconductance (PNP types). 


DC Current Gain (PNP types). 
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BOX 8 
BOX ed 
1.6 


08 


le | | 


DC Transconductance (NPN types). 


DC Current Gain (NPN types). 


BDX87/87A/87B/87C-BDX88/88A/88B/88C 


Collector-emitter Saturation Voltage ale types). 


Collector-emitter Saturation Voltage (NPN types). 
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Ie (A) 


Collector-emitter Saturation Voltage (NPN types). 


Collector-emitter Saturation Voltage (PNP types). 


+ Hh 


emitter Saturation Voltage (PNP types). 


Base 


emitter Saturation Voltage (NPN types). 
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BDX87/87A/87B/87C-BDX88/88A/88B/88C 
Collector-base Capacitance (PNP types). 


Collector-base Capacitance (NPN types). 
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CT} SGS-THOMSON BDY57 
Sf | MICROELECTRONICS BDY58 


HIGH CURRENT, 
HIGH SPEED, HIGH POWER TRANSISTORS 


DESCRIPTION 


The BDY57 and BDY58 are silicon multiepitaxial 
planar NPN transistors in Jedec TO-3 metal case, 
intended for use in switching and linear applications 
in military and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
BDY57 BDY58 


| Vceo | Collector-emitter Voltage (Ip=0) |S 8—s| 15 
| te [Basecurent | 
Total Power Dissipation at Tcase < 25 °C 
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BDY57-BDY58 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T.,5. = 25 °C unless otherwise specified) 


[Symbo[ Parameter [Test Gonaitions |Win. | Typ. Max. [Unit 


IcBo Collector Cutoff Current Vog = 120 V 4 ea 
(le =0) 
ICER Collector Cutoff Current Voce =80 V 10 | mA 
Ree = 102 
Nezade = 100 ss 
lEBO Emitter Cutoff Current Vee =10V 05 | mA 
(Ic =0) 
Collector-emitter Sustaining | lc = 100 mA 
Voltage for BDY57 80 V 
for BDY58 125 V 
Collector-base Breakdown lc =5 mA 
Voltage for BDY57 120 V 
for BDY58 160 V 
ViprR)eEBo | Emitter-base Breakdown 7 
Vce(sat)’ | Collector-emitter Saturation | | _4p a ia 05 | 414 Vv 
Voltage o e 
VeeE(saty’ | Base-emitter Saturation In <10A lexi A 14 9 V 
Voltage me . 


Nee” DC Current Gain 20 
Ic =20A 15 
Tease =— 30 °C 
lc =10A 10 


Transition Frequency Ic=1A Voce =15V 7 
f = 10 MHz 


fr 
tor | Turn-of Time | Ic = 15 Is1=-Ie2 =15A/ | 


Clamped Esp Collector Viclamp) = 125 V 15 
Current L = 500 uwH 


* Pulsed : pulse duration = 300 us, duty cycle < 2% 


V(BR)CBO” 


< 
oO 
m 
.@) 
oO 
Cc 
ae 

* 
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fy, SGS-THOMSON 
7 ixncroevecrrowics BDY90/1/2 


HIGH CURRENT, HIGH SPEED TRANSISTORS 


DESCRIPTION 


The BDY90, BDY91, BDY92 are silicon multiepi- 
taxial planar NPN transistors in Jedec TO-3 metal 
case intended for use in switching and linear appli- 
cations in military and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


Value 
ae: Soe | Value 
smoot | Parameter BDY90 | BDY91 | BDY92 


| Veso | Collector-base Voltage (le=0) = s|s ts | 100s |_| 
Collector-emitter Voltage (Vac =— 1.5 V) a ae ee eee 
[ voeo | Collestoremiter Voltage (Ip=0) ——~=S~“~sCOC |=” 
Emitter-base Voltage (Ic = 0) i ener 

| tc | Collectorcurent 
| lcm | Collector Peak Current | BA 
| te [Basecurett 
| Prot _| Total Power Dissipation at Tcase < 25 °C PF Os—(i‘iCS 
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BDY90-BDY91-BDY92 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T,.2;5- = 25 °C unless otherwise specified) 


li a ee 


IcBo Collector Cutoff Current 
Voce = Vcso 
(le =8) 
IcEV Collector Cutoff Current Voce = VcEV 
(Vee =-— 1.5 V) Tease = 150 °C 
Voce = Vcev 


lc = 100 mA 
for DBY90 

for BDY91 
for BDY92 


ae emitter Sustaining 
Voltage (Ig = 0) 


VcEO(sus)” 


VceE(sat)* | Collector-emitter Saturation Ic =5A 
Voltage Ic =10A Ip=lA 
for BDY90, BDYQ1 


for BDY92 


DC current Gain 


Transition Frequency 
[=5 8 MHz 
Turn-on Time Ic =5A Ip1 =O.5A 0.35 US 
Vec =30 V 


Ic=5A  Iei=—tee=05A] || 48s 
SS ee ee ee 


* Pulsed . pulse duration = 300us, duty cycle < 2%. 
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{. SGS-THOMSON 
7 wicROELECTRONICS BFX34 


HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 


DESCRIPTION 


The BFX 34 is a silicon epitaxial planar NPN tran- 
sistor in Jedec TO-39 metal case, intended for high 
current applications. 


Very low saturation voltage and high speed at high 
current levels make it ideal for power drivers, power 
amplifiers, switching power supplies and relay dri- 
vers inverters. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


unit 
Vero | Colectoremiter Votage (la =6)SSSCSCSC~“~“~—rCSSS Sid 
ae ee 


Emitter-base Voltage (Ic = 0) 
Collector Current 


Total Power Dissipation at Tcase < 25 °C 0.87 W 
Tease < 25 ss 5 W 
Storage Temperature — 65 to 200 
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BFX34 


THERMAL DATA 


|Symbol |____Parameter_—— | Test Conditions | Min, | Typ. | Max. | Unit 


Hl v= anal Co BOGE 
Ve 
ieee a 
V(BR)CBO* coats coe 420 

Voltage (| 
VcEO(sus)” Ree Sustaining Ic =100 mA 

votes (Ip =0) 


DC Current Gain 
Transition Frequency Ic =0.5A Vee =5V 
f = 20 MHz 70 | 100 MHz 
CEBO Emitter-base Capacitance Ic =0 Ven =0.5 V 
f = 1 MHz 300 ; 500 | pF 
Ccso Collector-base Capacitance | I_e =0 Vop =10V 
f = 1 MHz cs aes 


Turn-off Time 


* Pulsed : pulse duration = 300s, duty cycle = 1.5%. 


Safe Operating Areas. DC Current Gain. 


peo as 
as SERMISSIBLE 
ig Max | ic MAX | SOTT PULSED OPERATION wal 200 


eee TI 
Cn 
Ba AAA AN AE 
ae 
Dia ati Nill 
ES aa 


150 


100 


4 2 4 68 


4 6 86 
1 10 Vee (Vv) 1 "0° Ic (mA) 
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Output Characteristics. 
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Collector-emitter Saturation Voltage. 
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Output Characteristics. 
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ka, SGS-THOMSON 
YF wicRogLecTRoMes BSS44 


HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 


DESCRIPTION 


The BSS44 is a silicon epitaxial planar PNP 
transistor in Jedec TO-39 metal case. It is used for 
high-current switching and power amplifier applica- 
tions up to 5A. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Symbol | Parameter | ate Unit 
Collector-base Voltage (le = 0) V 

| Voeo | Collector-emitter Voltage (ls=0) | 80 
[Veso | Emitter-base Voltage (Io-0)SSSC=~“—~*~“‘~‘—“~*~é~sSC“‘CSSSC«dC 


Prot Total Power Dissipation at Tamp S$ 25 °C 0.87 
Storage Temperature — 65 to 200 
Junction Temperature 200 
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BSS44 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 35 °C/W 
Rth j-amb | Thermal Resistance Junction—ambient Max 200 °C/W 


ELECTRICAL CHARACTERISTICS (Tas. = 25 °C unless otherwise specified) 


Symbol Parameter Test Conditions 


ae Cutoff Current Vee =-60V 
VipycBo | Collector—-base Breakdown | |. __ 4 ma _ 65 
Voltage (I_¢ = 0) 
VcEo(sus)"| Collector—emitter Sustaining igen BOA 
Voltage (lg = 0) 7 
Veso’ | Emitter-base Voltage le ==4mA 
(Ic = 0) 
VcE(sat)” | Collector-emitter Saturation : ls =-50mA 
Voltage Ip =-O0.5A 


he 


* 
E 


Veco =- 20 V 
=—50mA 


* Pulsed : pulse duration = 300 ps, duty cycle = 1.5 %. 


Safe Operating Areas. DC Current Gain. 
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Collector-emitter Saturation Voltage. 
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Base-emitter Saturation Voltage. 
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kg, SGS-THOMSON BSW67 
A wcrozvecrRomcs BSW68 


HIGH VOLTAGE SWITCH 


DESCRIPTION 


The BSW 67 and BSW 68 are silicon epitaxial pla- 
nar NPN transistors in Jedec TO-39 metal case. 
They are intended for high voltage inductive load 
switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
BSW67 BSW68 


v 
[te | Cotector Curent OSOSCSCS~—SC— 
Tow | Cotector Peak conent———SSSOSCSC~S~S 2 


Total Power Dissipation at Tamp < 45 °C 0.7 W 
Tease S$ 25 °C s) W 
Tcase < 100 °C 2.85 W 
Storage Temperature — 65 to 200 


lc 
lo 
Junction Temperature 200 
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BSW67-BSW68 


THERMAL DATA 
Rthj-case | Thermal Resistance Junction-case Max 35 °C/W 
Rth j-amb | Thermal Resistance Junction-ambient Max 220 °C/W 
ELECTRICAL CHARACTERISTICS (T.25. = 25 °C unless otherwise specified) 


[Symbol | Parameter | ‘Test Conditions [Win [ Typ. [Max | Unit 


IcBo Collector Cutoff Current for BSW67 
(le = 0) Vocp =60 V nA 
Vcp =60 V Tease = 150 °C LA 
for BSW68 
Vop =75V nA 
Vop =75V uA 


ViBr)cBo | Collector-base Breakdown Ic = 100 pA for BSW67 120 V 
Voltage (l_e = 0) for BSW68 150 V 
VceEo(sus)"| Collector-emitter Sustaining Ic = 100 mA for BSW67 120 
Voltage (Ip = 0) for BSW68 150 
VeEBo Emitter-base Voltage le = 100 pA 8 
(Ic = 0) 
VcE(sat)” | Collector-emitter Saturation lp =0.01A 
Voltage lp =0.05A 
Ip =0.15A 
40 
30 
15 


VpeE(sat). | Base-emitter Voltage Ip =0.01A 
Ip =0.05A 
Ip =0.15A 


| fr | Transition Frequency Ic = 100 mA Vce =20 V Po Oy 


Nre- 
iF 
CcBo Collector-base Capacitance le =0 Vcp =10V 
= 1 MHz 35 pF 


lo =0.5 A Veo = 20 V eos. ae 
Turn-off Time ni ole SO05A 


* Pulsed : pulse duration = 300us, duty cycle = 15% 


DC Current Gain 


Safe Operating Areas. DC Current Gain. 
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Collector-emitter Saturation Voltage. 
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BSW67-BSW68 


Base-emitter Saturation Voltage. 
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Vee (vy) 


24g eae 


aN 
i i 


eee 


See ee aes 
Reh dee eRe 


150 Tcase(*C) 


SGS-THOMSON 
MICROELECTRONICS 


3/3 


253 


fw_ SGS-THOMSON 
7 incroe.ectromics BU125 


HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 


DESCRIPTION 


The BU125 is a silicon epitaxial planar NPN 
transistor in Jedec TO-39 metal case. It is used 
in switching output and general purpose applica- 
tions. 


INTERNAL SHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Vero | Collctoremiter Vollage (In =0)—SCSC~“~“~rSSCSC“C~SR 

Veso | Emiter-base Volage (le-0) ——=—SOSC=~“—~—S*“s—*S*S*S*~é~—SCSC‘“‘“~SsSCS 

PN 
10 

[= 88 to 200 


Ic 
Total Power Dissipation at Tcase <$ 25 °C 
Ve < 50 i @ 

T, 


Tstg Storage Temperature — 65 to 200 


eee Junction Temperature 


November 1988 1/3 


200 


BU125 


THERMAL DATA 

Rthj-case | Thermal Resistance Junction-case Max 15 °C/W 
Rthj-amb | Thermal Resistance Junction-ambient Max 175 °C/W 
ELECTRICAL CHARACTERISTICS (T ase = 25 unless otherwise specified) 


[Symbol] Parameter | Test Conditions | Min. | Typ. | Max. | Unit 


Vierjcso' | Collector-base Breakdown 7 

Fons eee [erm mT TL 
Vipryces’ | Collector-emitter Breakdown 

Lee Io =1 mA 130 V 


VcEo(sus) | Collector-emitter Sustaining rm 
vere Voltage (Ip = 0) aaa 


Emitter-base Voltage (Ic = 0) 


Vce(sat) | Collector-emitter Saturation lc=1A Ip =O0.1A 
Voltage Ic =5A Ip =O0O.5A 
Vee(sat)’ | Base-emitter Saturation Ic =1A Ip =O.1A 
Voltage Ic =5A Ip =O5A 
Nee DC Current Gain Ic =0.1A Voce =2V 40 155 
Ic =5A Voce =2V 15 60 
Transition Frequency Ic =0.5A Voce =5 V 
Ccso | Collector-base Capacitance | I_e =0 _ 
tort Turn-off Time Ic =5A o 


* Pulsed : pulse duration = 300 us, duty cycle = 1.5% 


Safe Operating Areas DC Current Gain 


FFI # PULSE OPERATION 44 
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BU125 


Base—emitter Saturation Voltage 


Collector—-emitter Saturation Voltage 
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Power Rating Chart 


Saturated Switching Characteristics 
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ky, SGS-THOMSON 
7 incroeectromics BU125S 


HIGH VOLTAGE POWER AMPLIFIER 


DESCRIPTION 


The BU125S is a silicon epitaxial planar NPN tran- 
sistor in Jedec TO-39 metal case. It is intended for 
general purpose, linear and switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Veno | Emiterbase Volage (le =0) —~SSSC~—~—~—S~‘“—s~—“‘—‘~SSCSC‘“‘ia SS 


Collector Peak Current (repetitive) 


fe eel Base Current 


Total Power Dissipation at Tease < 25 °C 1 
Storage Temperature — 65 to 200 °C 
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°C/W 
°C/W 


15 
175 


Max 
Max 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 


Rthy-case 
Rthy-amb 


BU125S 
THERMAL DATA 
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BU125S 


Base—emitter Saturation Voltage. 


Collector—emitter Saturation eer: 
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Vee (sat) (V) 


oe : 
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Collector-base Capacitance. 


Transition Frequency. 


Power Rating Chart. 


Saturated Switching Characteristics. 


eae a ae 
ee 
ee ee ee 


130 Tease(*C) 


re Ae 
AR Rae RRM Ae 
BEARERS Anse ee 
eee PSC Eee Pee 


o 210 aS Be Sh Od Ca Ca Bl 
a Oe GS Ws OS 


ike oe ee ee ee he ee ee 
ita aS aaa eee ee 


pe yy 
| ON 


bak EIN 


pep ty RIS ee 6 eee 


3/3 


MICROELECTROMICS 


ky SGS-THOMSON 


261 


{j7 SGS‘THOMSON sé 184 
BY? iwicronecrromes B89 


NPN SWITCHING DARLINGTONS 


DESCRIPTION 


Monolithic Darlingtons with integrated speed-up 
and damper diode, suited for TV applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol p i ee = allies 
tad aa cs aun 


2 
Emitter-base Voltage (Ic =0) ae Se 

[te | Golector Curent OCSCSCSC‘“~*SCSC~C 
SC 
| te | BaseCurett CE 
tow | Bate Peak Curent ———S~SCSCS*~*~S~S pw omsy | 
| Prot_| Total Dissipation atTe<25°C | | 
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BU184/BU189 


THERMAL DATA 


Thermal Resistance Junction-case Max 2.08 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Symbol Test Conditions _—|_Min. | Typ. | 
Collector Cutoff Current Voce =Vcex Vee =— 6V —e| 


Typ. 
Vceo(sus)'| Collector Emitter Sustaining Io =3A L =15mH 
Voltage for BU184 200 
for BU189 150 
VceE(sat)* | Collector-emitter Saturation lc = 5A ls =50mA 
Voltage 
0.44 
0.3 


Base-emitter Saturation Voltage| Ic =5A lg =50mA — 


RESISTIVE LOAD 
ts Storage Time See Test Circuit 
tt Fall Time 


* Pulse test tp < 300 us8< 2% 


| Unit _| 
V 

| 

Para 
0.5 us 


TEST CIRCUIT 


Adjust Vcc: for IBeng = 50 MA 
Adjust Vccz for Iceng = i 


f= 15625 Hz (T = 64 us) 
tp = 20 US 
Amplitude 10 Volts 


Generator 
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BU184/BU189 


Collector-emitter Voltage vs Base-emitter 


Resistance. 


DC and Pulse Area. 


ea Se es i” 7 Aa % 
ae Se a 1 2G Fg 


Transient Thermal Response. 


Power and IS/B Derating vs Case Temperature. 


TAN 
HARA 


Saturation Voltage. 


DC Current Gain. 


VBE 


— 100 


Ic/Ig 


VCE 
(Vv) 


> 
ve) 


VcE = 
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BU184/BU189 


Collector Saturation Region. 


Base Characteristics. 
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{qj SGS-THOMSON ___BU208/508/508F I 
7 WicROELECTRONICS BU208A/508A/508AFI 


HORIZONTAL TVC DEFLECTION 


HIGH VOLTAGE 

HIGH POWER 

HIGH SWITCHING SPEED 

mu GOOD STABILITY 

» CONSUMER 

=» POWER SUPPLY 

a TV COLOR HORIZONTAL DEFLECTION 


ISOWATT218 


INTERNAL SCHEMATIC DIAGRAM 


C 
DESCRIPTION a 
The BU208/A, BU508/A and the BU508FI/AFI are 
silicon multiepitaxial mesa NPN transistors. NPN : 


They are respectively in Jedec TO-3 metal case in ones 
TO-218 plastic case and in ISOWATT218 fully 
isolated package. 


ABSOLUTE MAXIMUM RATINGS 


Value 
| Veso | Emitterbase Voltage (lo=0) | tT 
| lc | Collectorcurent | 


< 


> 


a a 
[Pi | Total Dissipation at Te-asoSSC*~<“~*~‘~*tCiSSYSCe || 
[ty [max. Operating suncton Temperature ——~«t—is_—=| 150] ts0—«| oid 
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BU208/508/508FI-BU208A/508A/508AFI 


Figure 1 : Switching Times Test Circuit on Inductive Load. 


ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V de. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. The ISOWATT218 package eliminates 
the need for external isolation so reducing fixing 
hardware. 

The package is supplied with leads longer than the 


standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used in manufacture 


assures consistent heat spreader-to-heatsink capa- 

citance. 

ISOWATT218 thermal performance is equivalent to 

that of the standard part, mounted with a 0.1mm mi- 

ca washer. 

The thermally conductive plastic has a higher break- 

down rating and is less fragile than mica or plastic 

sheets. 

Power derating for ISOWATT218 packages is de- 

termined by : 

Ty-Te 

Po. = ——S— 


Rth 


THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Figure 2 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rinitot) is the sum of 
each of these elements. 


The transient thermal impedance, Ztn for different 
pulse durations can be estimated as follows : 


1-For ashort duration power pulse of less than ims: 


3-For long power pulses of the order of 500ms 
seconds or greater : 


Zth = Rthu-c + Rthc-Hs + RthHs-amb 


Itis often possible to discern these areas on trans- 
ient thermal impedance curves. 


Figure 2. 


Rthu-c Rthc-Hs RthHs-amb 


Zin < Rth-c RIP Poi IS 
2-For an intermediate power pulse of 5ms seconds: 
Zth = RthJ-c 
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BU208/508/508FI-BU208/508A/508AFI 


THERMAL DATA 


0s roeis fsowarrane 
acne 


re 


Symbol | ss ~Parameter si Test Conditions | Min. | Typ. | Max. | Unit | 
Ices nes Cutoff Current Vce = VceEs To = 125°C 1 mA 
(VBE = Voce =Vces 2 mA 
ee ae Current Veg =5V 
(Ico = 
VcEO(sus)” ie Emitter Sustaining | Ic =100mA 
yee 


lo = 4.5A 
for BU208A/508/508AFI 
for BU208/5008F I 


5 
Vepe(sat) | Base-emitter Saturation lc = 4.5A Ip =2A 3 
Voltage 


Ic=O01A Voe=5V f=omHz | | 7 | | Mrz | 
INDUCTIVE LOAD 
[Symbol| Parameter |_——Test Conditions | Min. | Typ. | Max. | Unit. | 


Storage Time o=45A hre=25Voo=140V | | 7 | | ns 
Fall Time Le = 0.9MH Le = 3pH Us 


* Pulsed : pulse duration = 300 ps, duty cycle = 1.5 % 


Safe Operating Area (TO-3). Safe Operating Area (TO-218/ISOWATT218). 


Collector-emitter a 
Voltage 


VocE(sat)” 


GC-0394 
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Switching Time Inductive Load. 


BU208/508/508FI-BU208A/508A/508AFI 


DC Current Gain. 


Ig(A) 
Ic (A) 


5 


Ha eae eae esses iee 
real ila MealSN alee EE EN 


a es eG ee ee sone el 


emitter Saturation Voltage. 


Collector- 


(A) 
Ic (A) 


GC-0339 
GC-0343 
BER REES 


10° 


ae en ee eee ee eee ae ee ee Ge eee ee eee 
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EE ee eo Se ¢ CO | Sn ER a CE ee ee 
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Base-emitter Saturation Voltage. 
Switching Time Inductive Load. 
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CT] SGS-THOMSON 
7 iicRocLecrRomics BU208D/508D/508DFI 


HORIZONTAL TVC DEFLECTION 


a HIGH VOLTAGE 

a» HIGH POWER 

a HIGH SWITCHING SPEED 

» GOOD STABILITY 
CONSUMER 


a TV COLOR HORIZONTAL DEFLECTION 


ISOWATT218 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 
The BU208D, BU508D and BU508DF'I are silicon 
multiepitaxial mesa NPN transistors. 


They are mounted respectively in Jedec TO-3 
metal case, in TO-218 plastic case and 
ISOWATT218 fully isolated package. 


ABSOLUTE MAXIMUM RATINGS 


anit 
A 


i 
SO 
CT SSCS™S™CSCSSSOSCSSCSC*dS TS [Ow SOWATTONG 


) Pee Total Power Dissipation at Tc = 25 °C | 150 | 125 [| 60 | wl 
| Tstg | Storage Temperature sf BH tO 175[-G5to 150| ~65to150 | °C | 
[1 | Max. Operating Junction Temperature ‘| 17s _[ 150 | 150 | 
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BU208D/508D/508DFI 


THERMAL DATA 


03 | 0-278 |ISOWATTZIB| | 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbol Test Conditions | Min. | Typ. | Max. [Unit 
IcES Collector Cutoff Current Vce =Vces Tc = 125°C 1 mA 

(Vee =0) Vce = Vces 2 mA 
(Ic = 0) 

Vceo(sus) | Collector-emitter Sustaining | Ic = 100mA 700 V 
Voltage 

VceE(sat) | Collector-emitter Saturation Ic = 4.5A lp =2A 1 V 
Voltage 

VBE(sat)" Base-emitter Saturation lc =4.5A Isp =2A 
Voltage 


Diode Forward Voltage 
Transition Frequency Ic =0.1A Voge = 5V f = 5MHz 


INDUCTIVE LOAD 


Storage Time lp =4.5A Nee =2.5 Voc = 140V 
Fall Time Lo =0.9mH_ Lg = 3pH 


* Pulsed : Pulse duration = 300us, duty cycle = 1.5%. 
Safe Operating Area (TO-3). 
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BU208D/508D/508DFI 


DC Current Gain. Collector Saturation Region. 
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Collector-emitter Saturation Voltage. Base-emitter Saturation Voltage. 
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Switching Times Percentage vs. Case Tempera- 
ture (see fig. 1). 
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DC Current Gain. 
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: Switching Times Test Circuit on Inductive Load. 


Figure 1 
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BU208D/508D/508DFI 


ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. The ISOWATT218 package eliminates 
the need for external isolation so reducing fixing 
hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on 


pcbs. Accurate moulding techniques used in manu- 
facture assures consistent heat spreader-to-heat- 
sink capacitance. 


ISOWATT220 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. The thermally conductive plastic has a 
higher breakdown rating and is less fragile than mi- 
ca or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 
T)— Te 
Pp = 


Rth 


THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Figure 2 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rth(tot) is the sum of 
each of these elements. 


The transient thermal impedance, Zth for different 


3-for long power pulses of the order of 500ms or 
greater : 


Zth = Rthu-c + Rthc-Hs + RthHS-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


pulse durations can be estimated as follows : Figure 2. 
1-for a short duration power pulse less than 1ms : Rthu-c Rthc-Hs RthHs-amb 
Zth < Rthu-c WIV "NI 
2-for an intermediate power pulse of 5ms to 50ms : 
Zth = Rthu-c 
kyy S68-THomson | 
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{a SGS-THOMSON 
S/ | MICROELECTRONICS BU325 


HIGH VOLTAGE SWITCH 


DESCRIPTION 


The BU325 is a silicon planar epitaxial NPN tran- 
sistor in Jedec TO-126 plastic case. It is intended 
for high voltage, high current linear and switching 
applications. 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
NPN 

E 


d- 6447 


ABSOLUTE MAXIMUM RATINGS 


aa 
Coletor-base Voltage (le = 0) 
Coletor-emiter Voltage (In = 0) 
Collector Current 
25 
50 


Total Power Dissipation at Tamp < 25 °C 1.25 
Theaeig < 25 °C 
Storage Temperature — 65 to 150 
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BU325 


THERMAL DATA 

Rthj-case | Thermal Resistance Junction-case Max 5 °C/W 
Rthj-amb | Thermal Resistance Junction-amb. Max 100 °C/W 
ELECTRICAL CHARACTERISTICS (T.2;5- = 25 °C unless otherwise specified) 


Symbol Test Conditions 


IcBo Collector Cutoff Current Vep = 200 V 100 uA 
(le = 0) 
VcBo Collector-base Breakdown _ 
Hac Voltage (Ie = 9) ee oof | fy 
VcEo(sus) | Collector-emitter Sustaining = 


‘ 
Voce (sat) | Collector-emitter Saturation Ic = 150 mA lp =15 mA 0.06 1.0 V 
Voltage Ic = 500 mA lp =50 mA 0.10 1.5 V 
VeEe(saty | Base-emitter Saturation Io = 150 mA Is =15 mA 0.73 1.0 V 
Voltage Ic = 500 mA Isp =50 mA 0.80 1.2 V 
Nee* DC Current Gain lc = 50mA 30 200 
Ic = 150 mA 30 200 
Ic = 500 mA 30 200 
Transition Frequency Ic = 500 mA Vee=5V | | 40 | | Mz | 
Ccso | Collector-base Capacitance | I_ =0 = 
ton Turn-on Time Ic =O0O.5A 2 


toft Turn-off Time lc =0.5A 
1 us 


lpi =- IBo =50 mA 
“Pulsed . pulse duration = 300 1s, duty cycle = 1.5 %. 


Voc = 20 V 
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BU325 


DC Current Gain. 


Safe Operating Area. 
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Collector—emitter Saturation Voltage. 
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BU325 


Transition Frequency. 


Base-emitter Saturation Voltage. 


es Oe ea 


JILIN I, 


3 
“=< 


~ 


-_ 


Collector-emitter Saturation Voltage. 


Saturated eieiind Characteristics . 
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Power Rating Chart. 
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CTI SGS-THOMSON BU326 
Sf | MICROELECTRONICS BU326A 


HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 

The BU326 and BU326A are silicon multiepitaxial 
mesa NPN transistors in Jedec TO-3 metal case 
particularly intended for switch-mode CTV supply 
system. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Vees | Collectoremiter Votage Vee=a)——~=S~C~S~SSi0 
TVeno | Base-emiter Votage (loo) ——=SCSC~—“~—~*~“‘“*S*~drCSC‘“‘“‘aOSSSCC*” 
[te [Colectorcunent —SCSC“~S*“‘“~*S*S*é~iCSOSC“‘“‘SSCSC~*d 
iow | Cotlccior Peak Gurent ———SOSCSC~“~S~S—S~‘“‘s*S*~“‘—‘“—*~“s~‘~—CSCSC‘“‘~‘sSSC* 
ee al 
(nd 
[a6 to 200 


10 
Tle [Base Curent SSCS 
| Prot | Total Power Dissipation at Tcase $ 25°C 79 
Storage Temperature — 65 to 200 
Junction Temperature : 
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BU326-BU326A 


THERMAL DATA 


Thermal Resistance Junction-case Max 2.33 


ELECTRICAL CHARACTERISTICS(T ase = 25 °C unless otherwise specified) 


[Symmboi [Parameter | Test Gonaitions | win. | Typ. | Max 


IcES Collector Cutoff Current Voce = 900V for BU326A 1 mA 
(Vee = 0) Voce = 900V for BU326 1 mA 
Vce = 900V 
Tease = 120°C for BU326 2 mA 
Voce = 900V . 
Tease = 125°C for BU326A 2 mA 


lEBO Emitter Cutoff Current Veg =10V 10 mA 
(Ic =0) 
VcEO (sus)*} Collector-emitter Sustaining Ic = 100mA for BU326 325 

Voltage (lp =0) for BU326A 400 


VceE(saty” | Collector-emitter Saturation Ic =2.5A lp =0.5A 
Voltage Ic =4A Ip = 1.25A 

VpeE(sat)’ | Base-emitter Saturation Ic = 2.5A lp =0.5A 
Voltage lc =4A Ip = 1.25A 


DC Current Gain Ic =1A Vee =5V 


aan 
toi Turn-on Time Ic =2.5A lpi =0.5A 
Voc = 250V 
ts Storage Time lo =2.5A lpi =0.5A 
lIpo2 =-— 1A Voc = 250V 
tt Fall Time lc = 2.5A lpi =0.5A 
Ip2 =-—1A Veco = 250V 


*Pulsed : pulse duration = 300us, duty cycle = 1 5%. 


Safe Operating Areas. 
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| - Area of permissible operation during turn-on provided 
Ree $ 1002 and tp <06 
I! - Area of permissible operation with Vee < 0 and tp < 2us 
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BU326-BU326A 


Thermal Transient Response. DC Current Gain. 
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BU326-BU326A 


Saturated Switching Characteristics. 
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kwa SGS-THOMSON BU406 
SF WcROELECTRONMICS BU406H/BU408 


HORIZONTAL TV DEFLECTORS 


DESCRIPTION 


The BU406, BU406H, and BU408 are silicon epitax- 
ial planar NPN transistors in Jedec TO-220 plastic 
package. They are fast switching, high voltage de- 
vices for use in horizontal deflection output stages 
of large screen MTV receivers with 110° CRT. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


Voao 
Vcev__| Collector-emitter Voltage (Vac =— 1.5V) 400 


ig Wee ee 
Pier | Total Power Dissipation at Ta 2260 ——SCSCSCS~C~—CSCSC‘“~SaSd 
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BU406/BU406H/BU408 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


ee eee ee 
mA 


Ices Collector Cutoff Current Voce = 400V 
(VBE = 0) VcE = 250V Teace = 150°C 
Vce = 250V 


for BU406 


Seo emitter Saturation 


Voltage Ic = 5A lp =0.5A 
for BU406H 
lc =5A Ip =0.8A 
for BU408 


lc = 6A 


VBE(sat). | Base-emitter Saturation for BU406 
Voltage Ic = 5A lp =0.5A 
for BU406H 
lc =5A Ip =0.8A 
for BU408 


lc = 6A 


for BU406 


lc =5A IBend = 0.5A 
for BU406H 

Ic = 5A IBend =0.8A 
for BU408 

lc = 6A IBend = 1.2A 


Second Breakdown Collector Voe = 40V i4Oms 
Current 


* Pulsed : pulse duration = 300us, duty cycle = 1.5% 
** See test circuit. 


DC Current Gain. 
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BU406/BU406H/BU408 


Collector cutoff Current. 


Base-emitter Saturation Voltage. 


LTT | 


ee NE 


G-1365/2 


Tease (*C) 


75 


See ee 
BMeELe 
ae a. 


50 


TT TT TTT 
of EU 


25 
a 


Collector-emitter Saturation Voltage. 


Fall Time. 
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Storage Time. 
ts 
(us) 
1 
10° 
107? 
Turn-off Time. 
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BU406/BU406H/BU408 


SWITCHING TIMES 
TEST CIRCUIT (FALL, STORAGE AND TURN-OFF TIME) 


TO SCOPE (channet n°!) 


TO SCOPE 
n’2) 


$-0855/3 
L1 Horizontal hold coil : Pins 1-2 = 75 turns 0 0.2mm ;R=1.5Q,L min =0.62mH 
Core = siferrit B 62120 25x4x2 

Pins 2-3 = 293 turns © 0.2mm; R = 4 80Q;L max =41H 
L2 Horizontal yoke = 200uH 
T1 Driver transformer - Pins 1-2 = 125 turns @ 0.2mm ; 

Gap = 0.12mm ; Core = 3E3 double E 19x15x5 

Pins 3-4 = 25 turns © 0.4mm ; 

T2 EHT transformer manufacturer ARCO type 249.065/035 


R = 330Q for BU406 
R = 220 for BU406H 
R = 180Q for BU408 


WAVEFORMS 


.¢) 


Turn-off time is the time for the collector current I¢ 
to decrease to100mA after the collector to emitter 
voltage Vce has risen 3V into its flyback excursion 


te 
S- 0856 5-0857 


Fall and storage time Turn-off time 
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BU406/BU406H/BU408 


APPLICATION INFORMATION 
BU406 - APPLICATION CIRCUIT FOR 17” TO 24” - 110° - 28 MM NECK PICTURE TUBES 


- 


| 
) AUXILIARY 
TURNS 


20mA(min) 
100 mA(max) 


*N1 = 125 turns O 0.8mm ; N2 = 30 turns © 0.6mm ; GAP = 0.12mm ; CORE = DOUBLE E 19x5x8mm ; FERRITE 3E1 TYPE 
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{ SGS-THOMSON BU406D 
SF iicRoELEecTROMICS BU407D/BU408D 


HORIZONTAL TV DEFLECTORS 


DESCRIPTION 


The BU406D, BU407D, and BU408D are silicon pla- 
nar epitaxial NPN transistors with integrated dam- 
per diode, in Jedec TO-220 plastic package. They 
are fast switching, high voltage devices for use in 
horizontal deflection output stages of MTV receivers 
with 110° CRT. 


The BU406D and BU408D are primarily intended 
for large screen, while the BU407D is for medium 
and small screens. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Value 
ere ne | Value 
jsymbot | Parameter BU406D | BU407D | BU408D 


| Veso_| Collectorbase Voltage (le=0) | 400 (| 90 | 400 | 


- (le = 40 330 400 
Veso | Emitterbase Vollage(o=0) SSC—<—~s—~‘iSC“‘C 
a 
i Pron. | Total Power Dissipation at Tcase $ 25°C Po Osi‘ 
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BU406D/BU407D/BU408D 


THERMAL DATA 


Rth j-case 
Rth j-amb 


Collector Cutoff Current 
(Vee =— 1.5V) 


Emitter Cutoff Current 

(Ic =0) 

Collector-emitter Saturation 
Voltage 


lEBo 


VCE(sat)* 


Base-emitter Saturation 
Voltage 


| fr | Transition Frequency 


Turn-off Time 


VBE(sat)” 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 


for BU406D and BU408D 
Vce = 400V 
for BU407D 
Voce =330V 


for BU406D and BU407D 
Ic = 5A lp =0.65A 
for BU408D 

lc =6A Ip =1.2A 


for BU406D and BU407D 
Ic = 5A Ip =0.65A 
for BU408D 

lo = 6A Ip = 1.2A 


Ic =0.5A Voce = 10V 


for BU406D and BU407D 
Ic =5A IBend = 0.65A 
for BU408D 


lc =6A IBend = 1.2A 


Is/b Second Breakdown Collector — AOV t =10ms 
eee 


Diode Forward | Diode Forward Voltage | 


fire=SA  itsi‘sCY 


‘ — pulse duration = 300us, duty cycle = 1.5%. 


DC Current Gain. 


G-1918/1 


Ze 
Tt : 
eeaiece 
Sa ES ee 
pe hhc 
i Stl mae 
fT ETS meaciG 
a sh 
ia 
10? 108 I¢(mA) 
9/5 174 SGS-THOMSON 
‘/ | MICROELECTRONICS 


292 


BU406D/BU407D/BU408D 


Base-emitter Saturation Voltage. Forward Voltage. 
G-19211 
‘eetsa( ss TT TT TTT TT is 
fer iy eames ier (EO es ee (v) 
Pee=O] oT Ti 

‘ens et mms 
{tT te 15 || 
i a Be 
Cl eee ee Ee ees ee 

oa ee i a 
1 eee (as A le ee ae | 
(Coen Mis Fe ; 1) a a ol 
iia = = ae ee 

00 = <a mee aes 
1 Ra as Fa ioe Be 
Heese a a =e 
feo oe = |e Me ae ia 

in ee ted a ee 
(See Ge (ee eB 
2 ee Fa ae 
mee (ee Sa Da ees 

0 ee = a nee a 


SWITCHING TIMES 
TEST CIRCUIT (FALL, STORAGE AND TURN-OFF TIME) 


O+32V 


TO SCOPE 0 (channel n*1) 


TO SCOPE Ht 
(channet r°2) 


$-2297f 


L1 Horizontal hold coil . Pins 1-2 = 75 turns @0 2mm ;R=152,Lmin=0 62mH 
Core = siferrit B 62120 25x4x2 

Pins 2-3 = 293 turns 00 2mm; R =4 80;L max = 4.1mMH 
L2 Horizontal yoke = 200uH 
T1 Driver transformer : Pins 1-2 = 125 turns © 0 2mm; 

Gap = 0 12mm ; Core = 3E3 double E 19x15x5 

Pins 3-4 = 25 turns ©0 4mm, 

T2 EHT transformer manufacturer ARCO type 249.065/035 


R = 270Q for BU406D and BU407D 
R = 1802 for BU408D 
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BU406D/BU407D/BU408D 


Waveforms 


Turn-off time is the time for the collector current I¢ 
to decrease to100mA after the collector to emitter 
voltage Veg has risen 3V into its flyback excursion 


S-0856 S-0857 


Fall and storage time Turn-off time 


APPLICATION INFORMATION 
Two examples are given of the BU406D and BU407D in conventional MTV horizontal deflection circuits. 


BU406D - application circuit for 17” to 24” - 110° - 28 mm neck picture tubes. 


3.3 pF 


AUXILIARY 
; 2Z00pH 
| 


20mA (min) 
100mA(max) +32V T2(5th harmonic) 
O (es 
331 
4W 
35V 
$-1645/2 


*N1 = 125 turns © 0 3mm; N2 = 25 turns © 0.6mm ; GAP = 0 12mm ; CORE = DOUBLE E 19x5x8 mm ; FERRITE 3E1 TYPE 


4/5 
“se SGS-THOMSO 
5 | | saa peda 
94 


BU406D/BU407D/BU408D 


APPLICATION INFORMATION (continued) 


BU407D - application circuit for 12” to 17” - 110° - 28mm neck picture tubes 
(drive supply voltage = 10.8V). 


zomA(min) 
100 mA(max) T2(5th harmonic) 


e 
+25V 
SOpF 
35V 


S -164693 
O +10.8V 


*N1 = 90 turns © 0.3mm ; N2 = 30 turns © 0.6mm , GAP = 0.12mm , CORE = DOUBLE E 19x5x8 mm ; FERRITE 3E1 TYPE 


BU407D - application circuit for 12” to 17” - 110° - 28mm neck picture tubes. 
(driver supply voltage = 10.8V). 


20mA(min) 
10OmA(max) T2(5th harmonic) 


O) 
*25V 


men SOUP 
a5ve 


$- 2296/1 
O +10.8V 


*“N1 = 90 turns © 0.3mm ; N2 = 30 turns 9 0.6mm ; GAP = 0.12mm ; CORE = DOUBLE E 19x5x8mm ; FERRITE 3E1 TYPE 
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kwa SGS-THOMSON BU407 
Sf | MICROELECTRONICS BU407H 


HORIZONTAL TV DEFLECTORS 


DESCRIPTION 


The BU407 and BU407H are silicon epitaxial planar 
NPN transistors in Jedec TO—220 plastic package. 


They are fast switching, high voltage devices for use 
in horizontal deflection output stages of medium and 
small screens MTV receivers with 110° CRT as 
monochrome computer terminals. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


= 0) 
= 


3 
Veeo | Emitterbase Vollage (Io=0)SSC=“C*~“*“‘“‘“*S*S*~sC“‘CSC*SSC™C*C*™*W 
Tip | Basecunent SS SCSC“~“~*~*“‘—‘~‘—S*~*~sé~SC“‘CSSSSCSC*” 
PP ee Total Power Dissipation at Tcase < 25 °C a 
Storage Temperature °C 
150 
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BU407-BU407H 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Voce = 330 V 
Vce = 200 V 
Vce = 200 V 


Collector Cutoff Current 
(Vee =0) 


for BU407 
Ic=5A Ip =O.5A 
for BU407H 

lc =5A 


Seo emitter Saturation 
Voltage 


VcE(sat)* 


lp =0.8A 


Vee(sat)’ | Base-emitter Saturation for BU407 
Voltage Ic =5A Ip =O5A 
for BU407H 


Ic =5A lp =O.8A 


| fr | Transition Frequency | Ic = 0.5 A Vee=iov.| 40.1) | Maz 


tor#”” | Turn-off Time for BU407 
Ic=5A = 0, 0.75 us 
for BU407H 
lc =5A 


Is/b Second Breakdown Collector BHO ge 
Current 


* Pulsed : pulse duration = 300 pss, duty cycle = 1.5 %. 
* * See Test Circuit. 


DC Current Gain. 
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BU407-BU407H 


SHIT NUM TTT PTT 
SMT NUTT TT 
alll LC 


Tease (°C) 


50 75 


25 
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Tease (C) 


75 


25 


Collector—emitter Saturation Voltage. 
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BU407-BU407H 


SWITCHING TIMES 
i 
TEST CICUIT (fall, storage and turn-off time) 


O+32V TO SCOPE Y (channct n°1) 


TO SCOPE 
(channet 0°21 


L1 Horizontal hold coil: Pins 1-2 = 75 turns 60.2 mm ;R=1.5Q;Lmin=0.62mH 
Pins 2-3 = 293 turns 6 0.2 mm ; R= 4.8 Q;L max =4.1 mH Core = siferrit B 62120 25x4x2 
L2 Horizontal yoke = 200 nH 
T1 Drivertransformer. Pins 1-2 = 125 turns 9 0.2 mm ; 
Pins 3-4 = 25 turns 6 0.4mm; Gap =0.12 mm ; Core =3 E 3 double E 19x15x5 
T2 EHT transformer manufacturer ARCO type 249.065/035 
R = 330 Q for BU407 
R = 220 Q for BU 407H. 


WAVEFORMS 


Fall and Storage Time. Turn—off Time. 


0 


Turn-off time is the time for the collector current Ic 
to decrease to 100mA after the collector to emitter 
voltage Vege has risen 3V into its flyback excursion 


S-0856 35-0857 
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BU407-BU407H 


APPLICATION INFORMATION 
Two examples are given of the BU407 in conventional MTV horizontal deflection circuits 


BU407 : Application Circuit for 12" to 17" — 110° — 20 mm neck picture tubes 
(driver supply voltage = 10.8 V). 


. 
TURNS 
20m A(min) = 


100 mA(max) T2(5th harmonic) 
O 
*25V 


35¥ 
S- 2792/2 
O +10 8V 


*N1 = 125 turns o 0.3 mm ; N2 = 30 turns o 0.6 mm ; GAP = 0.12 mm , CORE DOUBLE E 19x5x8 mm ; FERRITE 3E1 TYPE. 


BU407 : Application Circuit for 12" to 17" — 110° — 20 mm neck picture tubes 
(driver supply voltage = 25 V). 


l 

| 

¢ 

I 

| 

i AUXILIARY 

TURNS 

| 

I 

I 

= 


T2(5th harmonic) 


20mA (min) 
100mA(max) 


O 
+25V 


35V 


5-0852/¢ 
O +10 BV 


*N1 = 125 turns 603 mm ; N2 = 25 turns 6 0.6 mm ; GAP =0 12 mm ; CORE DOUBLE E 19x5x8 mm ; FERRITE 3E1 TYPE. 
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kw, SGS-THOMSON BU426 
A wicRozLECTROMICS BU426A 


HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 

The BU426 and BU426A are silicon multiepitaxial 
mesa NPN transistors in SOT-93 plastic package, 
particularly intended for switch-mode CTV supply 
systems. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Vge = 0) | goo | VC 
i ) 


Emitter-base Voltage (Ic = 0) 10 


Collector-peak Current (tp =2 ms) SS ae Se 
| tp [BaseCurent 
Total Power Dissipation at Tcase < 25 °C 


November 1988 1/2 
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BU426-BU426A 


THERMAL DATA 


Thermal Resistance Junction-case Max 
ELECTRICAL CHARACTERISTICS(T ase = 25 C unless otherwise specified) 
(Vee =0) for BU426A Voce = 900 V 
Teac = 125 sO 
oe [ee [venwy || [on 
VcEO(sus)” ae emitter Sustaining | for BU426 lc = 100 mA 375 V 
Voltage (Ig = 0) for BU426A lc = 100 mA 400 V 
DC Current Gain Ic =O6A Vce =5V 
ton Turn-on Time Ic =2.5A 


for BU426 Voce = 800 V 
Vce(sat)” | Collector-emitter Saturation | Ic =2.5A Ip =O0.5A 
Voltage Ic=4A lee 25-A 


IcES Collector Cutoff Current for BU426 Vce = 800 V 1 
1 oe 
: Ns 

for BU426A Voce =900 V 

V 
V 
VpeE(sat)” | Base-emitter Saturation Ic =2.5A Ip =O.5A 1.4 V 
Voltage Ic =4A Ip =1.25A el eae 


tt Fall Time . = mee ee oer 
B2 = _ 
Teesqooes “ooo 


* Pulsed : pulse duration = 300 us, duty cycle = 1.5% 


Safe Operating Areas. 


—_ 


tT 
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| = Area of permissible operation driving turn-on provided Ree = 100Q and tp <0 6us 
Il = Area of permissible operation with Vee < 0 ; tp < 2us 
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fq, SGS-THOMSON 
7 incrozectRomics BU706 


HIGH VOLTAGE NPN TRANSISTOR 


ADVANCE DATA 


a HIGH VOLTAGE 
a HIGH SPEED SWITCHING 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
DESCRIPTION 
The BU706 is a high voltage, high speed switching 
silicon multiepitaxial NPN transistor in TO-218 plas- NPN c 


tic package intended for use in horizontal deflection ary, 
circuits of colour television receivers and in off-line 
SMPS. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-emitter Voltage (Vee = 0) 1500 
) 


[Tew | Colector Peak Curent (ip <20i) —SOSC~C~“~*~*~“‘iSC“‘“‘COUSSCC 
[te [escocurent SCSCSSSC“‘ 
65 0 150 


Storage Temperature — 65 to 150 °C 
Max. Operating Junction Temperature 150 


February 1989 1/2 
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BU706 


THERMAL DATA 


Thermal Resistance Junction-case max 1.25 


ELECTRICAL CHARACTERISTICS (Tyase = 25°C unless otherwise specified) 


Ices Collector Cutoff Voce = 1500V 
Current (Vge = 0) Vee = 1500V Te = 125°C 


(Ic = 0) 
VceEo(sus)'| Collector-emitter Ic =0.1A 
Sustaining Voltage L =25mH 


VcE(sat)” | Collector-emitter Ic =3A lp =1.33A 
Saturation Voltage 

VBeE(sat) | Base-emitter Saturation Io =3A Ip = 1.33A 
Voltage 


INDUCTIVE LOAD IN LINE DEFLECTION CIRCUIT 
tt Fall Time lc =3A Ip =1A 
Lp =12uH 


* Pulsed . pulse duration = 300us, duty cycle = 1.5%. 


2/2 
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f SGS-THOMSON 
SF WICROELECTRONICS BU801 


HIGH VOLTAGE FAST DARLINGTON 


DESCRIPTION 


The BU801 is a silicon epitaxial planar NPN Darling- 
ton transistor with integrated base-emitter speed-up 
diode, mounted in Jedec TO-126 plastic package. 
It is particularly suitable as output stage in medium 
power and driver stage in high power, fast switching 
applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol] —~SOS~“~*~“~*~é a Vani 
5 ae an ae 
ae 


00 
Veso | Emitter-base Voltage (Ic = 7 
3 


Icile_| Collector and Emitter Currents | 
le | BaseCurent 
Bip rare sl Total Power Dissipation at Tcase $ 25 °C 
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BU801 


THERMAL DATA 


Thermal Resistance Junction-case Max 3.12 


ELECTRICAL CHARACTERISTICS (T.ase = 25 °C unless otherwise specified) 


Symbol Test Conditions 


Ices Collector-cutoff Current Voce = 600 V 200 WA 
(Vee = 0) 
(Ig =0) 
ae ee cc 
(Ic = 0) 
Vceo(sus)| Collector-emitter Sustaining bane oan 400 V 
Voltage sane 


Voce(sat)"| Collector-emitter Saturation 1.0 1.5 V 
Voltage 2.0 V 

8 3.0 V 

Vpe(sat)’ | Base-emitter Saturation = 2 V 
Voltage 2.5 V 

Ip = 3 V 


lo=200mA Vce=3V_ | too | | | 
| Ve" | Diode Forward Voltage fir=tA | 


RESISTIVE SWITCHING TIMES 


lc = 200 mA 
ts Storage Time Ios 25 an 
Fall Time Veeotf =-5 V 


lc =1A 
Fall Time Veeott =-5 V 


INDUCTIVE SWITCHING TIMES 


Symbol Test Conditions 

lc = 200 mA lpi =2mA 
Fall Time Veco =<-5V 
Storage Time Velamp = 250 V 
Fall Time 


lo =1A Ip1 = 20 mA 
* Pulsed * pulse duration = 300 us, duty cycle = 1.5 % 


VBEott =-5V 
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BU801 


DC Current Gain. 


Safe Operating Area. 
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Base-emitter Saturation Voltage. 


a a A FW NS CO 
ae eee aaa ee 


TREES 
Sa0ehen.-" : 
NNT] 
ELE rrr LN = 


(ne Ghee Conee eines Gee Gees ee ee Ge ne ee. ee Oe ae eee 


Terr 
TTT T 


‘a 
a 


= 
= 
Hull 


‘— jo os 
Wh TTT 


SGM Lf 


10 


*FOR SINGLE NON 
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2 
Area of permissible operation during turn—on with ip < 1 ms. 


Collector-emitter Saturation Voltage 
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Collector-emitter Saturation Voltage 
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Saturated Switching Characteristics 


wee load). 


Saturated Switching Characteristics (resistive load). 
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Derating Curves. 
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fq, SGS-THOMSON == BU806/F | 
7 icRogLEcTROMICS BU807/Fl 


FAST SWITCHING DARLINGTON TRANSISTORS 


DESCRIPTION 


The BU806/807 and BU806FI/807FI are silicon 
epitaxial planar NPN power transistors in Dar- 
lington configuration with integrated base-emitter 
speed-up diode, mounted respectively in TO-220 
plastic package and ISOWATT220 fully isolated 
package. They are high voltage, high current de- 
vices for fast switching applications. In particular 
they can be used in horizontal output stages of 
110°CRT video displays. The BU806/FI are prima- 
rily intended for large screen, while the BU807/FI 
are for medium and small screens. 


ISOWATT220 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| 


400 
Collector-emitter Voltage (Vee = — 6V) 400 330 

| Veso | Emitterbase Voltage(lo=0) | 
aie 
| tom | Collector Peak Curent, | 
| low | Damper Diode Peak Forward Curent, | tO 
| is [BaseCurett 
a a 
Pia | Teal Power Dspaion aT, 236 


Storage Temperature — 65 to 150 °C 
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BU806/FI-BU807/FI 


THERMAL DATA 


——— TO-220 ISOWATT220/ —__ 
Rthj-case | Thermal Resistance Junction-case °C/W 


Rthy-amb | Thermal Resistance Junction-ambient en are °C/W 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise zie 


Symbol Test Conditions 
Ices ehies Cutoff Current | for BU807/FI Voce = 330V 
(Vee = for BU806/FI Voce = 400V 
Icev ae Cutoff Current | for BU807/FI Vce = 330V 
(Vee =— 6V) for BU806/FI Voce = 400V 
lEBo ine Cutoff Current Ves 
(Io = [ 
VcEO(sus)” secon emitter Ic = 100mA for BU807/FI 
Sustaining Voltage for BU806/FI 
(lg = 0) 
VcE(sat) Collector-emitter q 
eee Saturation Voltage cet 
Vee(saty. | Base-emitter Saturation le = 50mA 
Voltage 3 
Damper Diode Forward 
2 V 
Voltage 
Turn-off Time Ic = 5A Ip: = 50mA | | us | 
stun tne RESISTIVE LOAD 
Storage Time Io = 5A Ip1 = SOMA 
lpo =— 500MA Vcoc = 100V 
Fall Time 


* Pulsed : pulse duration = 300 us, duty cycle=15 %. 
** See Test Circuit 


Safe Operating Areas. 
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BU806/FI-BU807/Fl 


Collector-emitter Saturation Voltage. 


Collector—emitter Saturation Voltage. 


¥ Ne 
. 


Ig (mA) 


Ic (A) 


10"! 


107 


Damper Diode. 


Base—emitter Saturation Voltage. 
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Saturated Switching Characteristics (inductive 


load). 


Saturated Switching Characteristics (resistive 
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BU806/FI-BU807/Fl 


HORIZONTAL DEFLECTION TURN-OFF TIME 
TEST CIRCUIT 


820k n| | 


=a 
12kN 5puF 


OV 
[3 aKa 


OlpF 10nF 


L1 = Horizontal yoke = 200 pH. 
Tr1 = EHT Transformer SAREAtype 900914 or equivalent 
11 = Horizontal oscillator linear | C. TDA 1180P 


TURN-OFF TIME WAVEFORM 


i?) 


Turn-off time is the time for the collector current Ic 
to decrease to 100mA after the collector to emitter 
voltage Vce has risen 3V into its flyback excursion 


S-0857 
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BU806/FI-BU807/FI 


APPLICATION INFORMATION 


Horizontal deflection circuit using the darlington BU806 directly driven by the TDA1180 (B & W TV set: large 
screen solution). 


S- 288712 


Li = Linearity inductance 19 — 39 nH 


Horizontal deflection circuit using the darlington BU807 directly driven by the TDA1180 (B & W TV set : small 
screen solution). 


Li= Linearity inductance 37 + 67 WH. 
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ISOWATT220 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT220 is fully isolated to 2000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum di- 
stances between the pins and heatsink. The ISO- 
WATT220 package eliminates the need for external 
isolation so reducing fixing hardware. 


Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT220 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. 

The thermally conductive plastic has a higher break- 
down rating and is less fragile than mica or plastic 
sheets. Power derating for ISOWATT220 packages 
is determined by : 

T)— Te 


Pp= 
‘ Rth 


THERMAL IMPEDANCE OF ISOWATT220 PACKAGE 


Figure 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT220 package. 


The total thermal resistance Rth(tot) is the sum of 
each of these elements. 


The transient thermal impedance, Zth for different 


3-for long power pulses of the order of 500ms or 
greater : 

Zth = Rthu-c + Rthc-Hs + RthHS-amb 
It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


pulse durations can be estimated as follows : EIGUie 1: 
1-for a short duration power pulse less than ims : Rthu-c Rthc-Hs FthHs-amb 
Zth < Rthu-c Nf) aI) 
2-for an intermediate power pulse of 5ms to 50ms : 
Zth = Rthu-c 
ao __________ j S6s-THomson 
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{ SGS-THOMSON BUS8O8FI 
SF WicRoELECTROMICS BU808DFI 


VERY HIGH VOLTAGE FAST SWITCHING 
POWER DARLINGTON 


PRELIMINARY DATA 


a HIGH VOLTAGE 

a HIGH POWER 

a HIGH SWITCHING SPEED 
a EXCELLENT STABILITY 


CONSUMER APPLICATION 
m» TV COLOR HORIZONTAL DEFLECTION 


DESCRIPTION 


The BU808FI and BU808DFI are silicon multiepita- 
xial mesa NPN transistors in monolithic Darlington 
configuration. An integrated base-emitter speed-up 
diode is included in the BU808DFI. They are fast ISOWATT218 
switching, high voltage devices designed for use in 
colour television horizontal deflection circuits. 


Both devices are packaged in the fully isolated 
ISOWATT218. 


INTERNAL SCHEMATIC DIAGRAM 


BUS808FI 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-emitter Voltage (Vge = 0) 1400 
Collector-emitter Voltage (Ip = 0) 7 

) 
) 


[unit _| 

( 
| tp | Basecuret 
| lem | Base Peak Current(tp<tomsy | A 


Storage Temperature — 65 to 150 
Max. Operating Junction Temperature 
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°C/W 


Max. 


Thermal Resistance Junction-case 


Rthj-case 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


BU808FI-BU808DFI 


THERMAL DATA 
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BU808FI-BU808DFI 


Collector Saturation Region. Reverse biased SOA. 
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‘CTI SGS-THOMSON 
7 iwicROELECTROMICS BU810 


MEDIUM POWER FAST SWITCHING DARLINGTON 


DESCRIPTION 


The BU810 is a silicon epitaxial planar NPN Darling- 
ton transistor with integrated base-emitter speed-up 
diode, mounted in Jedec TO-220 plastic package. 
It is particularly suitable as output stage in medium 
power, fast switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[ Vewo | Coleciorbase Volage (e=0)—SCSC=~“~S~S~S~sCtC~S~«iOC 
Oo 
asl 78 

150 


4 
Total Power Dissipation at Tcase < 25 °C Po eee 


Storage Temperature ~ 65 to 150 
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BU810 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.66 


ELECTRICAL CHARACTERISTICS (T,2;. = 25 unless otherwise specified) 


IcES Collector Cutoff Current Vee = 600 V 
(Vee = 0) 
IcEO Collector Cutoff Current Voz = 400 V 
(Ip = 0) 
Emitter Cutoff Current Vensey 
(Ic = 0) 
ae ail Sustaining lo = 100 mA 400 
Vce(sat) | Collector-emitter Saturation lp = 20mMA 
Voltage lg =200 mA 
Ip = O07A 
Vpe(sat) | Base-emitter Saturation Ilc=2A lp = 20mA 
Voltage Ic =4A Ip =200 mA 


RESISTIVE SWITCHING TIMES 


Veo = 250 V 
Storage Time lc =2A 
Fall Time VeegneeoV 


INDUCTIVE SWITCHING TIMES 


Storage Time r 
Fall Time lou A lpi =O0.7A 


Storage Time VeeE(ott) =-5 V 
Fall Time 


* Pulsed « pulse duration = 300 ms, duty cycle=15% 
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BU810 
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DC Current Gain. 
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Safe Operating Areas. 


Collector—emitter Saturation Voltage. 


Collector—-emitter Saturation Vehage 
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Clamped Reverse Bias Safe Operating Areas. 
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BU810 


Saturated Switching Characteristics. 


Saturated Switching Characteristics 


(resistive load). 
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(@ SGS-THOMSON BU910/911 
+f | MICROELECTRONICS BU912 


HIGH VOLTAGE POWER DARLINGTON 


DESCRIPTION 


The BU910, BU911, and BU912 are high voltage, 
silicon NPN transistors in monolithic Darlington 
configuration in JEDEC TO-220 plastic package, 
designed for applications such as electronic ignition, 
DC and AC motor controls, solenoid drivers, etc. 


INTERNAL SHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


sommes] Parma aio [av ae | OO 
ee! 


v 
a 
pineomn 
[Pie; | Total Power Dissipation al Tae S25 ——~SOSC~C“~‘“—SCS*~“‘*~*SOSSC“‘C*SOSCOW C~C 
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BU910-BU911-BU912 


THERMAL DATA 


Thermal Resistance Junction-case Max 2.08 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


Collector Cutoff Current for BU910 
(VBE = 0) for BU911 
for BU912 
T see] 125°C 
for BU910 
for BU911 
for BU912 


Collector Cutoff Current for BU910 
(Ig =0) for BU911 
for BU912 


Sioocanite Sustaining Ic = 100mA 
Voltage (Ig = 0) for BU910 


for BU911 
for BU912 


Collector-emitter Saturation for BU910 and BU911 
Voltage Ic =2.5A 
for BU912 
lc =2A lg = 50mA 
All Types 
lc =4A Ip = 200mA 


Base-emitter Saturation for BU910 and BU911 
Voltage lc =2.5A 

for BU912 

lc =2A 

All Types 

lc = 4A 


“Pulsed : pulse duration = 300us, duty cycle = 15% 
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BU910-BU911-BU912 


Safe Operating Area. Derating Curves. 
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Collector-emitter Saturation Voltage. 


VcE(sat) 
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BU910-BU911-BU912 


Saturated Switching Characteristics. Clamped Reverse bias Safe Operating Areas. 
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Clamped Es/p Test Circuit. 


TEST CONDITIONS: 
SV > |-Veg | > OV 


Ic /1p =50 


21g,>|-Ig2|>!p1 
tp =adjusted for 
nominal Ic 


Rep=in 
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BU920/P/PFI/T 
ky; SGS-THOMSON BU921/P/PFI/T 
MICROELECTRONICS BU922/P/PFI/T 


HIGH VOLTAGE POWER DISSIPATION 


a HIGH VOLTAGE POWER DARLINGTON 
a» AUTOMOTIVE IGNITION APPLICATIONS 
a HIGH CURRENT 


DESCRIPTION 


The BU920/921/922, BU920P/921P/922P, BU920- 
PFI/BU921 PFI/BU922PFI and BU920T/921T/922T 
are silicon multiepitaxial planar NPN transistors in 
monolithic darlington configuration mounted res- 
pectively in Jedec TO-3 metal case, SOT-93 plastic 
package, ISOWATT218 fully isolated package and 
TO-220 plastic package. 

They are particularly intended for automative igni- 
tion applications and inverter circuits for motor 
control. 


ABSOLUTE MAXIMUM RATINGS 


TO-3 BU920 BU921 BU922 

Symbol SOT-93 BUS20P BU921P BU922P 
ISOWATT218 BUS20PFI BU921PFI BU922PFI 

TO-220 BUS20T BU921T BU922T 


v 
| ls i are 5 
| Prot__| 


es ole 
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uy 
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BU920/BU920P/BU920PFI/BU920T 


THERMAL DATA 


ffo-a[sor-eaisowarTate|To-220| 


ELECTRICAL CHARACTERISTICS (T case = 25 unless otherwise specified) 


Collector Cutoff Current (Vge =0)} Vce = 400 V for 920 
Vce = 450 V for 921 
Vce =500 V for 922 
Voce = 400 V for 920 
VcE = 450 V for 921 
Vce = 500 V for 922 
T,. = 150 °C 


IcEO Collector Cutoff Current (Ig = 0) Voce =350 V for 920 
Vce = 400 V for 921 
Voce = 450 V for 922 


Emitter Cutoff Current (Ic =0) | Ves =5 V 
VceEO(sus)” | Collector-emitter Sustaining Ic = 100 mA for 920 Types 
Voltage for 921 Types 
for 922 Types 
Vce(sat)’ | Collector-emitter Saturation Ic =5A lg =50mA 
Voltage lc =7A ls =140 mA 
VpE(sat)’ | Base-emitter Saturation Voltage | Ic =5A lz =50 mA 
lc =7A Ig =140 mA 


Functional Test (see test circuit for 920 Types 

Fig.2 and 3) Vce = 350 V L=7mH 
for 921 and 922 Types 
Vce = 400 V L=7 mH 


i. 
i) 


* Pulsed : pulse duration = 300 ps, duty cycle=15% 
Safe Operating Areas. 
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DC Current Gain. 
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Colltector-emitter Saturation Voltage. 


(Vv) 
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BU920/BU920P/BU920PFI/BU920T 


Saturated Switching Characteristics. Clamped Reverse Bias Safe Operating Areas. 
—— ae U8 oe 
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DRIVER AND 
CURRENT 
LIMITING 
CIRCUIT 


Test duration ‘2 sec 
for BU920 Vz = 350 V 
for BU921 and Bu922 Vz = 400 V. 


Test conditions : 2lp1 > | - Is2 | > Iai 
5V>|-Vses|>0V tp = adjusted for nominal Ic 
Ic/Ip = 50 Res = 1 Q 


Figure 3 : Functional Test Waveforms. 


INPUT 
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COLLECTOR 
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COLLECTOR 
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ISOWATT 218 PACKAGE CHARACTE- 
RISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000 V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
zed to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum di- 
stances between the pins and heatsink. These di- 
stances are in agreement with VDE and UL cree- 
page and clearance standards. The ISOWATT218 
package eliminates the need for external isolation 
so reducing fixing hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT218 thermal performance is better than 
that of the standard part, mounted with a 0.1 mm 
mica washer. The thermally conductive plastic has 
a higher breakdown rating and is less fragile than 


BU920/BU920P/BU920PFI/BU920T 


THERMAL IMPEDANCE OF ISOWATT 218 
PACKAGE 


Fig. 4 illustrates the elements contributing to the 
thermal resistance of transistor heatsink assembly, 
using ISOWATT218 package. 


The total thermal resistance Rinitot) is the sum of 
each of these elements. 


The transient thermal impedance, Zin for different 
pulse durations can be estimated as follows : 


1 - for a short duration power pulse less than 1 ms; 
Zth Rthu-c 
2 - for an intermediate power pulse of 5 ms to 
50 ms: 
Zth = Rthu-c 
3 - for long power pulses of the order of 500 ms or 
greater : 
Zth = Rthu-c + Rtho-Hs + RthHs-amb 
It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


mica or plastic sheets. Power derating for ISO- Figure 4. 
WATT218 packages is determined by : R R R 
thJ-C thC-HS 'thHS-amb 
Heat AWN 
Pp = 
Rih 
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fay SGS-THOMSON = =—s BU921ZP/ZPF I 
7 icROELECTROMICS BU921ZT/ZTFI 


NPN POWER DARLINGTON 


ADVANCE DATA 


a» HIGH RUGGEDNESS 
a INTEGRATED HIGH VOLTAGE ZENER 


AUTOMOTIVE MARKET 


a APPLICATION IN HIGH PERFORMANCE 
ELECTRONIC CAR IGNITION 


ISOWATT 220 


INTERNAL SCHEMATIC DIAGRAM 


C 
DESCRIPTION B 

The BU921ZP, BU921ZT, BU921ZPFI and 

BU9212ZTFI are silicon multiepitaxial biplanar NPN 

transistors in monolithic darlington configuration 

mounted respectively in SOT-93, TO-220 plastic mae 
packages and ISOWATT218, ISOWATT220 fully 

E 


isolated packages. 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | ate nit | 
Ra 


ae, Neen Je 
ca 


Storage Temperature - 40 to 150 


October 1988 1/2 
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BU921ZP/FI-BU9212T/FI 


THERMAL DATA 


ELECTRICAL CHARACTERISTICS (T.,;5. = 25 © unless otherwise specified) 


Symbol [Parameter | Test Conditions | win. | Typ. [ Max. | Unit | 


a Co 


Emitter Cut-off Current Veee=v — 50 pin 
(Ic =0) 
Clamping Voltage ls =Oor Vee =0 


lc = 100 mA 

T, = 125 °C 

VceE(sat)” | Collector-emitter Saturation | Ic =5A Ip =50 mA 
Voltage Ic =6A lp =75 mA 
Ic =8A Ip = 120 mA 

T, = 125 °C 

Ic =5A lp =50 mA 

Ic =6A lp =75 mA 
Ic =8A Ip =120 mA 


VBE(sat)” | Base-emitter Saturation Ic =6A Ig =75 mA 
Voltage Ic =8A lg =120 mA 


V oa 
a 


<<< <<</|/<< 


Ww) 
nN 
< 


E 
Diode Forward Voltage Ir =10A 
|_| USE TEST en aT 


* Pulsed : pulsed duration = 300 us, duty cycle = 1.5% 


MN 
on 
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SF iicROELECTROMICS BU932R/RP/RPFI 


NPN POWER DARLINGTON 


a» AUTOMOTIVE MARKET 

a HIGH PERFORMANCE ELECTRONIC 
IGNITION DARLINGTON 

a» HIGH RUGGEDNESS 


DESCRIPTION 


These devices are multiepitaxial biplanar NPN 
transistors in monolithic darlington configuration 
mounted in TO-3, SOT-93 and ISOWATT218 
packages. They are specially intended for automo- 
tive ignition applications and invertes circuits for mo- 
tor controls. Controlled performances in the linear 
region make them particularly suitable for car igni- 
tions where current limiting is achieved desaturing 
the darlington. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 


Collector-emitter Voltage (Vge = 0) 500 
Collectoremitter Voltage (lge = 0) 
Emitter-base Voltage (Io= 0 
Collector Current 
[ig |BaseCuret——SCSC~—SC“‘CS™. OU CA 
Base Peak Current (p= 10 ms) 
po 0 | s-93 | sowaTT2i8 |__| 
ee Se eee ce ee eee 
Storage Temperature — 40 to 200 — 40 to 150 
MESS peieting Jnction lenieerie 
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TO-3 BU931R BU932R 
SOT-93 BU931RP BU932RP 
ISOWATT218 BU931RPFI BU932RPFI 


= 
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BU931R/RP/RPFI-BU932R/RP/RPFI 


THERMAL DATA 


rro-3|S0T-8a|iSOWATT2Ve| 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T.ase = 25 © unless otherwise specified) 


| symbol | ___Parameter__——|__—Test Conditions | Min. | Typ. | Max. | Unit | 


Ices Collector Cutoff Current for BU931R/BU931RP/BU931RPFI 
(Vee =0) Voce = 450 V 
Vee = 450 V Te = 125 °C 
for BU932R/BU932RP/BU932RPFI 
Voce = 500 V 
Vce = 500 V T. = 125 °C 


mA 


, | | pois : - : - - 
2 ea | =o 


IcEO Collector Cutoff Current for BU931R/BU931RP/BU931RPFI 

(Ig = 0) Voce = 400 V 

for BU932R/BU932RP/BU932RPFEI 

Voce = 450 V 

= [emer fey 
(Ic = 0) 


Vceo(sus) | Collector-emitter Sustaining lc = 100 mA 
Voltage for BU931R/BU931RP/BU931RPFI 
for BU932R/BU932RP/BU932RPFI 
for BU931R/BU931RP/BU931RPFI 
Ic =8A lp = 150 mA 


DC Current Gain Ic =5A Voce =10V 300 a ae 
Diode Forward Voltage Ir = 10 A | 143 | 28 


V 
USE TEST (see fig. 2) Veebea ¥ Velamp = 400 V ‘ 
L=7mH 
INDUCTIVE LOAD 


[Parameter [Test Conattions [win [Typ. | Max. | Unit 


Veco =12 V Velamp = 300 V 
15 US 
05 us 


400 
450 


Collector-emitter Saturation 


Voltage Ic =7A lp =70mA 1.05 16 
Ic =8A ls =100 mA 1.09 1.8 
Ic =10A lg = 250 mA 1:13 18 
for BU932R/BU932RP/BU932RPFI 


Ic =8A lp = 150 mA 
for BU932R5BU932RP/BU932RPFI 


Base-emitter Saturation 


Voltage Ic =8A ls =100 mA 
Ic =10A lzg =250 mA 
for BU932R/BU932RP/BU932RPFI 


(see fig. 3) L=7mH 
Storage Time Ic =7A lp =70 mA 


Fall Time Vee =0 Ree =47Q 
* Pulsed pulse duration = 300 tts, duty cycle=15% 
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Safe Operating Areas. Safe Operating Areas. 
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BU931R/RP/RPFI-BU932R/RP/RPFI 


Base-emitter Saturation Voltage. Clamped Reverse Bias Safe Operating Areas 
(see fig. 4). 
G25 123 GC-0397/1 
Ic (Al 
VBE(sat) a 
(v) a Bae 
ar ea ee ere 
a = cD | ane 
| po rs 
2 |- 7 x |_| 
scl ct Leet gost 8 |_| 
es / | ie 
e mn ee > ae bale a 
aa na nes i aan 
00 — ial parrales 
16 LS Cy -4 
tg, a oe Na dio | | 
Teace-25c 7 a 
4 ne 
ee sie, 4 ; ab = a sae 
Are | ete ee ee a eae De a i 
| 
AP i aareres ely ca ae 
| | | ei 
| mina 
1 2 4 6 8 10 1c (A) O 00 200 300 400 500 600 700 Veectamp!V) 
Saturated Switching Characteristics (inductive Switching Times Percentage Variation vs. Tcase In- 
load) (see fig. 3). ductive Load. 
G- 5731 
(ps) oa es Se 
kK See ae ee oe i oe 
Sa rt See 
aes = 4 on Cee 
ts} ; 
10 pa ee Sy VS 
P pre rian oars Tec S12 
B. Sees ne pes 100 
ae | +— —— Rag 2471 
L =7 mH 
Po] p Tease® 25°C 
; SSS SSS ee 
age eagle tae 15 ee 
ee ee ee 


50 100 Teasel*C) 


INPUT 
SIGNAL 


ORIVER AND BASE 


CURRENT 


CURRENT 
LIMITING 
CIRCUIT 


COLLECTOR 
CURRENT 


COLLECTOR 
EMITTER 
VOLTAGE 
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BU931R/RP/RPFI-BU932R/RP/RPFI 


Figure 3 : Switching Times Test Circuit. 


$/7551 


ISOWATT 218 PACKAGE CHARACTE- 
RISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000 V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum dis- 
tances between the pins and heatsink. These dis- 
tances are inagreement with VDE and UL creepage 
and clearance standards. The ISOWATT218 
package eliminates the need for external isolation 
so reducing fixing hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT218 thermal performance is better than 
that of the standard part, mounted with a 0.1 mm 
mica washer. The thermally conductive plastic has 
a higher breakdown rating and is less fragile than 


Figure 4 : Clamped Esp Test Circuit. 


Test conditions 
5V > |-Vep|>0 
Ic/Ip = 40 


2 Ip1 >| - Ip2] > ler 
tp = adjusted for nominal Ic 
Rep = 12 


THERMAL IMPEDANCE OF ISOWATT 218 
PACKAGE 


Fig. 5 illustrates the elements contributing to the 
thermal resistance of transistor heatsink assembly, 
using ISOWATT218 package. 


The total thermal resistance Rinitot) is the sum of 
each of these elements. 


The transient thermal impedance, Ztn for different 
pulse durations can be estimated as follows : 


1. for a short duration power pulse less than 1 ms ; 
Zth < RthJ-c 

2. for an intermediate power pulse of 5 ms to 50 ms ; 
Zth = RthJ-c 


3. for long power pulses of the order of 500 ms or 
greater : 


Zth = Rths-c + Rthc-Hs + RthHS-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


mica or plastic sheets. Power derating for ISO- Figure 5 
WATT218 packages is determined by : Rihy-c Rtho-Hs RthHs-amb 
eae WANNA 
Pp = 
Rth 
5/5 
Ky7 Secs 
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NPN POWER DARLINGTON 


a» HIGH RUGGEDNESS 
a» INTEGRATED HIGH VOLTAGE ZENER 


AUTOMOTIVE MARKET 


mw APPLICATION IN HIGH PERFORMANCE 
ELECTRONIC CAR IGNITION 


ISOWATT 218 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
DESCRIPTION 
The BU931Z, BU931ZP and BU931ZPFI are silicon 
multiepitaxial biplanar NPN transistors in monolithic 
darlington configuration mounted respectively in SC-0347 
TO-3 metal case, SOT-93 plastic package and ISO- c 


WATT218 fully isolated package. 


ABSOLUTE MAXIMUM RATINGS 


a 


Storage Temperature — 40 to 200 -40to 150 | — 40 to 150 
Max. Operating Junction Temperature 
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BU9312Z/ZP/ZPFI 


THERMAL DATA 


fro-3|S0T-ea|iSowaTT21e| 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T case = 25 unless otherwise specified) 


IoL Clamping Current Voce = 350 
either lp =0 250 LA 
or Vee =0 250 WA 
ICE (off) Collector-emitter off State Veco =16V T,=125°C 0.5 mA 
Current (Ig = 0) Vee = 300 mV 
Emitter Cutoff Current Veg =5V 
(Ic = 0) 


CL Clamping Voltage 


lc=7A lp =70 mA 
Ic =8A lp = 100 mA 
Ic =10A Ip = 150 mA 


Collector-emitter Saturation 
Voltage 


Voce sat)” 


T; = 125 °C 
lc=7A lp =70mMmA 
lc =8A Isp = 100 mA 
Ic =10A lg = 150 mA 


VpeE(saty’ | Base-emitter Saturation ‘ =8A Ig = 100 mA 2.2 
Voltage Ic =10A lp =250 mA 2.5 


VBE(on)* Base-emitter Voltage = = 1.67 


<<< 


<< 


[ve | Diode Fonvard Vorage Cc ae a 


Esib Second Breakdown Energy L=10mH lo =10A 
Unclamped 
Is/b Second Breakdown Collector} Vcge = 30 
Current t = 500 ms for BU931Z 
t =250 ms for BU931ZP 


t =250 ms for BU931ZPFI 


| | -USE TEST (see fig. 2) Voc =24V 2 L=7 mH 


* Pulsed : pulse duration = 300 us, duty cycle = 15%. 


Shs fees 
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BU9312Z/ZP/ZPFI 


DC Current Gain. 


Safe Operating Areas. 


Bars 


GC-0352/1 


mow wv ™ “naw w 


jo) 


Collector-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 


(A) 


VcEtsat) 
{V} 
| 
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GC-0354 


HEE 


Base-emitter Saturation Voltage. 


Base-emitter Saturation Voltage. 


{V) 


= 


(A) 


10 


IctAl 


10 
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BU9312/ZP/ZPFI 


Collector-emitter Saturation Voltage. 


Veetsat) 
(V} 


ORIVER ANDO 
CURRENT 
LIMITING 

CIRCUIT 


Test duration :2 sec S-3676 


Figure 2 : Functional Test Waveforms. 


ISOWATT 218 PACKAGE CHARACTE- 
RISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000 V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
zed to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum dis- 
tances between the pins and heatsink. These dis- 
tances are in agreement with VDE and UL creepage 
and clearance standards. The ISOWATT218 
package eliminates the need for external isolation 
so reducing fixing hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT218 thermal performance is better than 
that of the standard part, mounted with a 0.1 mm 
mica washer. The thermally conductive plastic has 
a higher breakdown rating and is less fragile than 
mica or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 


Tj = Te 
Rtn 


THERMAL IMPEDANCE OF ISOWATT 218 
PACKAGE 


Fig. 3 illustrates the elements contributing to the 
thermal resistance of transistor heatsink assembly, 
using ISOWATT218 package. 

The total thermal resistance Rinitoy is the sum of 
each of these elements. 

The transient thermal impedance, Zth for different 
pulse durations can be estimated as follows : 


1. for a short duration power pulse less than 1 ms ; 


Zth Rthu-c 

INPUT 2. for an intermediate power pulse of 5 ms to 50 ms: 
SIGNAL Zth = Rthu-c 

3. for long power pulses of the order of 500 ms or 
BASE greater : 
CURRENT 

Zth = Rthu-c + Rthc-Hs + RthHs-amb 

COLLECTOR It is often possible to discern these areas on tran- 
CURRENT ; sient thermal impedance curves. 

Figure 3. 
COLLECTOR 
EMITTER RthJ-C Rthc-Hs RthHs-amb 
VOLTAGE seu VAVA Vee VAVA Verh AVA Vere 
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HIGH POWER FAST SWITCHING 


_ ADVANCE DATA 


DESCRIPTION 


The BU1999 type is a silicon multiepitaxial planar 
NPN transistor and is mounted in SOT-93 plastic 
package. It is intended for use in switching and li- 
near applications, and industrial equipments. 


(sim. to TO-218) SOT-93 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


po 
[te | BaseCurent SSC~“—~sS~“SsSC~‘—‘—SSC“‘C‘CSNSCC™*dCS 
i aPiaie Total Power Dissipation at Tcase $ 25 °C 
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This is advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice 
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BU999 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (T,2s~ = 25 © unless otherwise specified 


Collector Cutoff Current Vop = 160 V 
(le =0) 
IcEO Collector Cutoff Current Voce =70V 
(Ip = 0) 
IcEx Collector Cutoff Current Voce = 140 V 
Vee =-1.5V 
leEBo Emitter Cutoff Current Vep =6V 
Ic =0 
Collector-emitter Sustaining lc =50 mA 140 
Voltage lp =0 


~~ 


Symbol 


IcBo 


VceE(sat)” | Collector-emitter Saturation | Ic =10A IpB=1A 
Voltage Ic =25A Ip =2.5A 

VeE(sat)’ | Base—emitter Saturation lc =10A Ip=1A 
Voltage Ic =25A Ip =2.5A 


VeeE(on) | Base-emitter on Voltage lc =10A 
hee” DC Current Gain 


< 
i) 
m 
oO 
Do 
c 
a 


Vcc = 80 V 
Ic =10A 


Fall Time 


* Pulsed : pulse duration = 300 us, duty cycle = 1.5 %. 


tr 
ts 
tf 


| |} 025 | as 


Ip1 =Ip2 =1A 
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MICROELECTRONICS 


FASTSWITCH EASY-TO-DRIVE (ETD) NPN TRANSISTORS 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

a EASY TO DRIVE 

a HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a» 100KHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 


mu SMPS 
» MOTOR DRIVES 


DESCRIPTION 


These Easy-to-Drive FASTSWITCH NPN power 
transistors are specially designed for high reliability 


PRELIMINARY DATA 


industrial and professional power driving applica- 
tions such as motor drives and off-line switching 
power supplies. ETD transistors will operate using 
easy drive circuits at up to 100KHz ; this helps to 
simplify designs and improve reliability. The supe- 
rior switching performance and low crossover 
losses reduce dissipation and consequently lowers 
the equipment operating temperature. These ETD 
transistors are suitable for application in high relia- 
bility, low power, motor drives and in flyback and for- 
ward converters, 100W to 250W. 


These EASY-TO-DRIVE FASTSWITCH transistors 
are available in the TO-220 package. 


TO-220 


ABSOLUTE MAXIMUM RATINGS 


De le] Base Current 


Vy 


February 1989 


Symbol Parameter 
BUF405 BUF405A 


veer Golesoreniter votage Was x= 15) _] __as0_[ _so00_{_v_ 

| Vceo | Collector-emitter Voltage (is=0) | 5 

ge a NS a 

| le | Collector Current, | A 
| Base Curent 


SN 
[Tay | Sage Tenpoare |p wis 
1, [ Max. Operating uncion Temperature ——=—SSC~idtC*C“‘~*‘*sSNCSC*‘“‘C‘*d 


Value 
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BUF405/405A 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.56 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) 


Collector Cutoff Voce = VcEv 
Current (Rge = 5Q) Voce =VceEv Te = 100°C 


Collector Cutoff VcE =Vcev Vee =— 1.5V 
Current Voce =Vcev Vee =— 1.5V Te = 100°C 


Emitter Cutoff Veg = 5V 
Current (Ic = 0) 
VceEO(sus)’| Collector Emitter Ic =0.2A 
Sustaining Voltage L =25mH 
VeEBO Emitter-base Voltage le =50mA 
(Ic = 0) 


VceE(sat)” | Collector-emitter 
Saturation Voltage Te = 100°C 
Te = 100°C 
VpeE(sat) | Base-emitter 
Saturation Voltage Te = 100°C 
Le = 100°C 
di,/dt Rate of Rise of Voc =300V Ro =0 
on-state Collector lpi =0.375AT, = 25°C 
Current lpi =0.375AT, = 100°C 
Ip, =1.5A T, = 100°C 
) 


Collector-emitter Vcc = 300V 
Dynamic Voltage lp; =0.375A 


Collector-emitter Voc = 300V 
Dynamic Voltage lp, =0.375A 


Storage Time Ic =2.5A 

Fall Time Vega =—- 5V 

Cross Over Time Velamp = 400V 
L=1mH 


Storage Time lc =2.5A 

Fall Time Veg =— 5V 

Cross Over Time Velamp = 400V 
L=1mH 


Maximum Collector lc =2.5A 

Emitter Voltage without} Veg =— 5V 

Snubber Velamp = 400V 
L=1mH 


Storage Time lc =2.5A 

Fall Time Veep =0 

Cross Over Time Velamp = 400V lp, =0.25A 
L=1mH 


2/4 
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ELECTRICAL CHARACTERISTICS (continued) 


[Symbot | __Paremeter__| __Test Coneinione _| Win. | Typ. | Max. {Unit 


Storage Time lc = 2.5A Voc = 50V us 

Fall Time Vea =0 Rep = 0.6Q Se us 

Cross Over Time Veclamp = 400V lp; =0.25A 0.25 us 
L=1mH T, = 100°C 


Maximum Collector 
Emitter Voltage without 
Snubber 


Io =2.5A Voc = 50V 
Veg =0 Rep = 0.60 
Velamp =400V — Igy = 0.25A 
L =1mH T, = 125°C 


lc = 5A 


Storage Time 


Fall Time VeB =— 5V Rep = 2.40 
Cross Over Time Velamp = 400V Ip; =1A 
L =0.5mH 


Storage Time 
Fall Time 
Cross Over Time 


Ic = 5A 
Vep =— 5V Rep = 2.4 
Velamp = 400V lpi =1A 

L =0.5mH 


Icwott = 7.5A 
Veep =— 5V Voc = 50V 
L =0.383mH Rep = 2.40 
T, = 125°C 


Maximum Collector 
Emitter Voltage without 
Snubber 


Turn-on Switching Test Circuit. Turn-off Switching Test Circuit. 


SC-0351 


SC-0354 


(1) Fast electronic switch (1) Fast electronic switch 
(2) Non-inductive Resistor (2) Non-inductive Resistor 
(3) Fast recovery rectifier 


(7 SGS-THOMSON eee, 
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Turn-on Switching Test Waveforms. 


Vecetsatld 
yn 
lA 


SC-0353 
Turn-off Switching Waveforms (inductive load). Forward Biased Safe Operating Areas. 
L(A} GC-0999 
C 
1S 
12 
9 
6 
3 
SC-0355 
0 200 400 600 800 1000 VcglV) 
Reverse Biased Safe Operating Areas. 
IctA} GC-1000 
75 
6 
45 
: |) Tpursos 
15 
0 200 400 600 800 1000 Vcg{V) 
“Oe ScS-THOMSON 
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352 


BUF410/410I 


ka, SGS-THOMSON 
7 incrosectromes 


BUF410A/410AI 


FASTSWITCH EASY-TO-DRIVE (ETD) NPN TRANSISTORS 


a HIGH SWITCHING SPEED NPN POWER 
TRANSISTOR 

a EASY TO DRIVE 

m HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 100KHz SWITCHING SPEED 

» LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 


a SMPS 
a» MOTOR DRIVES 


DESCRIPTION 


These Easy-to-Drive FASTSWITCH NPN power 
transistors are specially designed for high reliability 


TO-218 


ABSOLUTE MAXIMUM RATINGS 


Symbol 


Collector-emitter Voltage (Vee = — 1.5V) 


Parameter 


Lae: Collector Current 


M Base Peak Current 


February 1989 


: 
[te [Base Curent ——SSOSCSC=—“~sS~—“‘“—‘“‘<‘<;<id dA 


lp 
Total Dissipation at Te < 25°C 
Storage Temperature — 65 to 150 
Max. Operating Junction Temperature > 


PRELIMINARY DATA 


industrial and professional power driving applica- 
tions such as motor drives and off-line switching po- 
wer supplies. ETD transistors will operate using ea- 
sy drive circuits at up to 100KHz ; this helps to sim- 
plify designs and improve reliability. The superior 
switching performance and low crossover losses re- 
duce dissipation and consequently lower the equip- 
ment operating temperature. These ETD transistors 
are suitable for applications in high reliability me- 
dium power motors drives and half bridge and full 
bridge converters. 


These Easy-to-Drive FASTSWITCH transistors are 
available in TO-218 and TO-3 packages. Additio- 
nally, the alumina isolated version is available in the 
TOP-3! package. 


BUF410 BUF410A 
BUF410I | BUF410AlI 


TO-218 
TOP-3I 


BUF410/4101/410A/410Al 


THERMAL DATA 


es t0-218 | tor-zi | 
Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) 


Symbol Test Conditions 

IcER Collector Cutoff Voce = VceEv 
Current (Rge = 10Q) Vee = Vcev ¢ = 100°C 

IcEV Collector Cutoff Voce = Vcev Vee =— 1.5V 
Current Voce =Vcev Vee =- 1.5V Te. = 100°C 
Emitter Cutoff Veg =5V 
Current (Ic = 0) 

Vceo(sus) | Collector Emitter lc =0.2A L =25mH 450 

Sustaining Voltage 


VEBO Emitter-base le =50mA 7 
Voltage (Ic = 0) 
VceE(sat)” | Collector-emitter 
Saturation Voltage Tc = 100°C 
Te = 100°C 
VeE(sat) | Base-emitter 
Saturation Voltage Te = 100°C 
Te = 100°C 


/dt Rate of Rise of 
) 


Ty 


xe) 


E 
> 


Ae 


oO ' 
i<o) 

= a 

oO OM Y 


Current 


= oh 
Oo 
ae | | f-fal | | fe 
Oo oOo 
on © 
ine) 
© 
<<<< <<<] <| < 


dic 
on-state Collector 


Voc = 300V 
l31 = 0.75A T, = 25°C 


Collector-emitter 
Dynamic Voltage 


Collector-emitter Voc = 300V 
Dynamic Voltage Ig, =0.75A 


— 


Ic =5A 
Vep =— 5V Rep = 1.2Q 
Velamp = 400V lp; =0.5A 

L =0.5mH 


Storage Time 
Fall Time 
Cross Over Time 


Storage Time Ic =5A us 
Fall Time Veep =— 5V Rep = 1.2Q A Us 
Cross Over Time Velamp = 400V 0.18 us 


L =0.5mH 


Maximum Collector lc = 5A 
Emitter Voltage without}; Veg =— 5V Rep = 1.2Q 
Snubber Velamp = 400V lpi =0.5A 

L =0.5mH 


lc =5A 
Veep =0 Rep =0.30 
Vclamp = 400V lp = 0.5A 

L =0.5mH 


a 
co oi © 
oO — 
ee] fe 
yo i 
nono 


on 
oO 
Oo 
—_"s 
ol 


Storage Time 
Fall Time 
Cross Over Time 


0.0 
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ELECTRICAL CHARACTERISTICS (continued) 


Sxmei| Parameter [Fest Genitons Twn [yn Tox. [unt 


Storage Time Ic = 5A Voc =50V Us 

Fall Time Veep =0 Rep = 0.32 0. on us 

Cross Over Time Velamp = 400V 0.25 us 
L =0.5mH 


Maximum Collector 
Emitter Voltage without 
Snubber 


Ic =5A 
Vesa =0 Rep = 0.32 
Velamp = 400V 
L =0.5mH 


Storage Time lc = 10A 

Fall Time Veep =— 5V 

Cross Over Time Velamp = 400V 
L =0.25mH 


lc =10A 
Veep =— 5V Rep = 1.22 
Velamp = 400V 
L =0.25mH 


Icwott = 15A 
Vep =— 5V Vcc = 50V 
L =0.17mH Rep = 1.22 
T, = 125°C 


Storage Time 
Fall Time 
Cross Over Time 


Maximum Collector 
Emitter Voltage without 
Snubber 


Turn-on Switching Test Circuit. 


SC-0351 


SC-0354 


(1) Fast electronic switch (1) Fast electronic switch 
(2) Non-inductive Resistor (2) Non-inductive Resistor 
(3) Fast recovery rectifier 
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Turn-on Switching Test Waveforms. 


Veetsatid 
yn 
g 


Turn-off Switching Waveforms (inductive load). Forward Biased Safe Operating Areas. 
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Reverse Biased Safe Operating Areas. Storage Time Versus Pulse Time. 
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BUF420/4201/420M 


MICROELECTRONICS BUF420A/420AI/420AM 


FASTSWITCH EASY-TO-DRIVE (ETD) NPN TRANSISTORS 


a HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

mn EASY TO DRIVE 

a HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 100KHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 


» SMPS 
a MOTOR DRIVES 


DESCRIPTION 
These Easy-to-Drive FASTSWITCH NPN power 
transistors are specially designed for high reliability 


VeEBO Emitter-base Voltage (Ic = 0) 


PRELIMINARY DATA 


industrial and professional power driving applica- 
tions such as motor drives and off-line switching po- 
wer supplies. ETD transistors will operate using ea- 
sy drive circuits at up to 100KHz ; this helps to sim- 
plify designs and improve reliability. The superior 
switching performance and low crossover losses re- 
duce dissipation and consequently lower the equip- 
ment operating temperature. These ETD transistors 
are suitable for application in high power, high re- 
liability, motor drives and half bridge and full bridge 
converters. 


These Easy-To-Drive FASTSWITCH transistors are 
available in TO-218 and TO-3 packages. Additional- 
ly, the alumina isolated version is available in the 
TOP-3I package. 


Value 


BUF420 
BUF420I 
BUF420M 


BUF420A 
BUF420AI 
BUF420AM 


Ic Collector Current 
tow | Collector Peak Curent —=SsS=~=~“~*‘“‘*~S*S*S*S*~sSC“‘CSCC™C#‘#SOSC*C*‘“‘CS*CL*SCAN'C#s 
[ta | Base Curent SSCSC~“‘“~*‘“*~*S*~*~SC“‘CSO™S*CSSC*“‘“#S#SCNSON'*CS 
[tow | Base PeakCurent —SSOSC~=“~*~“‘“~*~*“—*~“S*s*sSCSC‘“*‘“~*~*~‘SSC“‘*‘“*~*rCC 


pe 0-3 | TO-218 | TOP-3H| 
Max. Operating Junction Temperature 
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BUF420/4201/420M - BUF420A/420AI/420AM 


THERMAL DATA 


08 rate [oP 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) 


Symbol Test Conditions 


IcER 
Icev 


Collector Cutoff 


Current (Ree = 5Q) 


Collector Cutoff 
Current 


Emitter Cutoff 
Current (Ic = 0) 


Voce = VceEv 

Voce = Vcev Te = 100°C 

Voce = Vcev VBe =— 1.5V 

Voce =Vcev Vee =— 1.5V T. = 100°C 


y*| Collector Emitter Io =0.2A L=25mH 
Sustaining Voltage 


2/4 


358 


Emitter-base Voltage 


(Ic = 0) 
Collector-emitter 
Saturation Voltage 


Base-emitter 
Saturation Voltage 


Rate of Rise of 
on-state Collector 
Current 


Collector-emitter 
Dynamic Voltage 


Collector-emitter 
Dynamic Voltage 


Storage Time 
Fall Time 
Cross Over Time 


Storage Time 
Fall Time 
Cross Over Time 


Maximum Collector 


Emitter Voltage without 


Snubber 


Storage Time 
Fall Time 
Cross Over Time 


le = 50mA 


T, = 100°C 


Te = 100°C 


Te = 100°C 


Tc. = 100°C 


Vec = 300V 
lpi =1.5A 
lp; =1.5A 
lp; =6A 


Voc = 300V 
Ip, =1.5A 


lo = 10A 

Vep =— 5V 
Velamp = 400V 
L =0.25mH 


Ic' =10A 

Veep =— 5V 
Velamp = 400V 
L =0.25mH 


lc = 10A 

Veg =— 5V 
Velamp = 400V 
L =0.25mH 


Ic = 10A 

Vep =0 
Velamp = 400V 
L =0.25mH 
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BUF420/4201/420M - BUF420A/420AlI/420AM 


ELECTRICAL CHARACTERISTICS (continued) 


Storage Time 
Fall Time 
Cross Over Time 


Maximum Collector 
Emitter Voltage without 
Snubber 


Storage Time 


Fall Time 
Cross Over Time 


Storage Time 
Fall Time 
Cross Over Time 


Maximum Collector 
Emitter Voltage without 
Snubber 


Turn-on Switching Test Circuit. 


lc =10A 

Vep =0 
Velamp = 400V 
L =0.25mH 


lo = 20A 

Veg =— 5V 
Velamp = 400V 
L =0.12mH 

tc =20A 

Vep =— 5V 
Velamp = 400V 
L =0.12mH 


Icwotf = 30A 
Vega =—5V 
L =0.08mH 
T, = 125°C 


Turn-off Switching Test Circuit. 


(1) Fast electronic switch 
(2) Non-inductive Resistor 


(1) Fast electronic switch 
(2) Non-inductive Resistor 
(3) Fast recovery rectifier 
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BUF420/4201/420M - BUF420A/420AI/420AM 


Turn-on Switching Test Waveforms. 


Turn-off Switching Waveforms (inductive load). 


Reverse Biased Safe Operating Areas. 


GC-0997 
Ic tA) 


30 


WITH ANTISATURATION 


0 200 400 600 800 1000 Vc¢lV) 
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Forward Biased Safe Operating Areas. 


GC-0996 


Ica) 


0 200 400 600 800 Vee lV) 


tps) GC-0998 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


ADVANCE DATA 


a HIGH CURRENT 

a HIGH SWITCHING SPEED 
» HIGH POWER 

» GOOD SOA 

» GOOD RBSOA 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


The BUR20 is a silicon multiepitaxial planar NPN 
transistor in modified Jedec TO-3 metal case, inten- 
ded for use in switching and linear low voltage, high 
current applications in military and industrial equip- 
ments. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Vac =— 1.5V) 200 
Emitter-base Voltage (Ic = 0) 


Collector Peak Current (tp < 10ms) 
a 
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BUR20 


THERMAL DATA 


Thermal Resistance Junction-case max 


ELECTRICAL CHARACTERISTICS (T.2;5- = 25°C unless otherwise specified) 


[symbol| Parameter | Test Conditions | Min. | Typ. | Max. | Unit _| 


Icex Collector Cutoff Current Vee =200V Vee =- 1.5V 500 LA 
Vce =200V Vee =-1.5V TT. = 125°C 6 mA 
IcEO Collector Cutoff Current Voce = 125V 1 mA 
(Ip = 0) 
} seo Emitter Cutoff Current Veg =/V 1 mA 
(Ic = 0) 
Vceo(sus)'| Collector Emitter Ic = 0.2A 125 
Sustaining Voltage L =25mH 
VceE(sat)* | Collector-emitter Io =25A Ip =2A 
Saturation Voltage Ic =50A lp =5A 
VeE(sat)*| Base-emitter Saturation Ico = 25A lp =2A 
Voltage Ic =50A lp =5A 


Nee” DC Current Gain Ic =25A Voce =2V 15 
Ic =50A Voce =4V 10 
Lo 


Transition Frequency lc =1A Voce =15V f=10MHz 


RESISTIVE LOAD 
Turn-on Time 
Storage Time 
Fall Time 


*Pulsed pulse duration = 300us, duty cycle = 1.5%. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


ADVANCE DATA 


» HIGH CURRENT 

a HIGH SWITCHING SPEED 
a HIGH POWER 

» GOOD SOA 

» GOOD RBSOA 


INTERNAL SCHEMATIC DIAGRAM 


C 


DESCRIPTION 


The BUR21 is a silicon multiepitaxial planar NPN 
transistor in modified Jedec TO-3 metal case, inten- 
ded for use in switching and linear low voltage, high 
current applications in military and industrial equip- 
ments. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base Voltage (Ie = 0) 300 
Collector-emitter Voltage (Vgg =— 1.5V) 
Collector Peak Current (tp < 10ms) 
[ts | Base Curent SCSC~—“CSsSSSCSSCSC~*drSCCS 
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BUR21 


THERMAL DATA 


Thermal Resistance Junction-case max 


ELECTRICAL CHARACTERISTICS (Tas. = 25°C unless otherwise specified) 


[Symbol| Parameter |_— Test Conditions | Min. | Typ. | Max. | Unit 


lcex | Collector Cutoff Current Vce =300V Vpe =— 1.5V 500 LA 
Voce =300V Vee =-1.5V T,. = 125°C 6 mA 
IcEO Collector Cutoff Current Voce = 200V de nae ah te 
(Is = 0) 
Emitter Cutoff Current Vep =/V Ch ek te 
(Ic = 0) 
VcEo(sus)'| Collector Emitter Io =0.2A 200 V 
Sustaining Voltage L =25mH 
VceE(saty*| Collector-emitter Ic = 12A Ip = 1.2A 6 
Saturation Voltage Ic =25A lp =3A o 
Ic =30A lp =5A 5 
VBeE(sat)*| Base-emitter Saturation Ic =25A lp =3A 1.8 V 
Voltage Ic = 50A lp =5A 2.2 V 
Nee” DC Current Gain Ic =12A Voce =2V 
Ic =25A Voce = 4V 


Ic =1A Vce = 15V f = 10MHz 


Transition Frequency 


RESISTIVE LOAD 
Turn-on Time 
Storage Time 
Fall Time 


Ico =25A Ip1 =—lpo =3A 
Vcc =100V Vpp =— 6V 
tp = 10us 


* Pulsed * pulse duration = 300us, duty cycle = 1 5%. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


ADVANCE DATA 


a HIGH CURRENT 

a HIGH SWITCHING SPEED 
a HIGH POWER 

a GOOD SOA 

» GOOD RBSOA 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


The BUR22 is a silicon multiepitaxial planar NPN 
transistor in modified Jedec TO-3 metal case, inten- 
ded for use in switching and linear low voltage, high 
current applications in military and industrial equip- 
menis. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-base Voltage (le =0) _* 


Collector-emitter Voltage (Vge =— 1.5V) 350 


Collector Peak Current (tp < 10ms) 
Pip [BaseCurent SS CSC~—“~*~S*Ss~s—~—iYSC“‘#$SCOCONC*C*S 
| Ptot_| Total Dissipation atTe<25°C | | 
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BUR22 


THERMAL DATA 


Thermal Resistance Junction-case max 


ELECTRICAL CHARACTERISTICS (T.a5. = 25°C unless otherwise specified) 


Symbol Test Conditions 


Icex Collector Cutoff Current Voce =350V Vee =— 1.5V 
Voce =350V Vee =-1.5V T, = 125°C 
IcEO Collector Cutoff Current Voge = 250V 
(Ip = 0) 
Emitter Cutoff Current Vep =/V 
(Ic = 0) 
-| Collector Emitter lc =0.2A 250 
Sustaining Voltage L =25mH 
VceE(sat)* | Collector-emitter lc = 10A lp =1A 
Saturation Voltage Ic =20A lp =2.5A 
lc =25A Ip =4A 
VpBE(sat)*| Base-emitter Saturation Ic =20A lp =2.5A 
Voltage Ic =25A lp =4A 
15 
10 


<= 
.o) 
m 
ro) 
a 
= 
AS 


hree* DC Current Gain Ic =10A Voce =4V 
Ic =20A Vce =4V 
fr 


Transition Frequency lc =1A Voce = 15V = 10MHz 
RESISTIVE LOAD 


— 
sas 


Turn-on Time Ic =20A lpi =— Ippo =2.5A 
Storage Time Voc =100V Vgp =-— 6V 
Fall Time tp = 10pus 


* Pulsed : pulse duration = 300us, duty cycle = 1 5%. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BURSO is a silicon multiepitaxial planar NPN 
transistor in modified Jedec TO-3 metal case, the 
BURS5OS is the same type in Jedec TO-3 metal case, 
intended for use, in switching and linear applications 
in military and industrial equipment. 


(modified) 


BUR50S BUR50 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


M 


[Tle [Basecurent —C~=“*‘“~*S*é~SC“‘“‘“CN™C”#C(#NSC#C‘C*C 
Junction Temperature 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tas. = 25 °C unless otherwise specified) 


[Symbol | Parameter | Test Conditions |Win. | Typ. [Max.| Unit | 


IcBo Collector Cutoff Current Vop =200 V 0.2 | mA 
(le = 0) Vos = 200 V 2 mA 
Tease = 125 i 
IcEO Collector cutoff Current Vor = 125 V 1 a 
(Is = 0) 
Emitter Cutoff Current Vipla 02 he 
(Ic = 0) 
VcEoO(sus)'| Collector-emitter Sustaining I. = 200 mA 425 V 
Voltage ae 
VEBO Emitter-base Voltage le =10 mA 40 V 
(Ic = 0) 
Vce(sat)” | Collector-emitter Saturation | Ic =35A Ip =2A 1 V 
Voltage lc =70A Ip =7A 1.5 V 
VpeE(sat). | Base-emitter Saturation Ic =35A Ip=2A 1.8 V 
Voltage lc =70A Ip=7A 1.6 2 V 
Nre* DC Current Gain Ic =5A Voce =4V 20 100 
Ic =50A Voce =4 V 15 
Second Breakdown Collector Voz =20V eee 7s] | | ay 
Current 
Transition Frequency lo=i1A Vee =5V 10 16 MHz 
f=1 MHz 
Turn-on Time (fig. 2) Ic =70A Ip1 =7A 0.5 1.2 | us 
Vcc =60 V 


as 


a ae aerate pf ot | 05 | ps | 


* Pulsed : pulse duration = 300us, duty cycle < 2% 


Safe Operating Areas. Derating Curves. 
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Thermal Transient Response. DC Current Gain. 
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(resistive load). 


Transition Frequency. 


Clamped Reverse Bias Safe Operating Area 


Figure 2 : Switching Times Test Circuit 
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BUR50-BUR50S 


Saturated Switching Characteristics. 


tN HE 
THITEN 


"96 


Collector-base Capacitance. 


20s 2 oe 6S Ce ee Ce CE ee ee ee 
ae tes a oe ee Ge Oe ee oe ee ee ee a fF, 
ae os Ge Gen Os ee ES ee 2 2 A ee ee Se ee 


Figure 1 : Clamped Es Test Circuit. 
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Ic /Ip = 10 


tp = adjusted for 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BURS1 is a silicon multiepitaxial planar NPN 
transistor in modified Jedec TO-3 metal case, inten- 
ded for use in switching and linear applications in 
military and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


mm 


Total Power Dissipation at Tcase < 25 °C 350 
Storage Temperature — 65 to 200 
Junction Temperature 200 
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BUR51 


THERMAL DATA 


ELECTRICAL CHARACTERISTICS (T,25. = 25 °C unless otherwise specified) 


[Symbol [Parameter | Test Conditions [in [ Typ. | ax. Unit | 


IcBo Collector Cutoff Current 0.2 | mA 
(le = 0) 2 mA 
IcEO Collector Cutoff Current Voe = 200 V Sf] a fama 
(Ig = 0) 
Emitter Cutoff Current 
Vep=7V 0.2 
her verry fe fw 
oo Sustaining lo = 200 mA 200) | |v 
oltage 
VeEBo Emitter-base Voltage le =10 mA wolf V 
(Ic = 0) 
VceE(sat)” | Collector-emitter Saturation | lc =30A Ip =2A V 
Voltage Ic =50A Ip =5A V 
Vee(sat)’ | Base-emitter Saturation Ic =30A Ip =2A 1.8 V 
Voltage Ic =50A Ip=5A doo 2 V 
20 
15 


Nee* DC Current Gain Ic =5A Voce =4V 
lc =50A Voce =4 V 

lev Second Breakdown Collector Voe =20V ace dvis 17.5 

Current 
ft Transition Frequency Ilc=1A Voce =5 V 10 16 
MHz 

f= 1 MHz 

ae Turn-on Time (fig. 2) Ic =50A lpi =5A 0.35 1 ; 
Veo = 100'V H 


ts Ic = 50 A Ini =5 A | fos | 2 | ps 
t; | Fall Time (fig. 2) een Mec 100 ¥ | | 0.24] 06 | us _ 


* Pulsed : pulse duration = 300us, duty cycle < 2% 
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Safe Operating Areas. Derating Curves. 
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BUR51 


Thermal Transient Response. DC Current Gain. 
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Saturated Switching Characteristics. 


n @ 


aa 
ae 
Hf 
v7 


ia 
Conte hn 


aaa ede 4 6 8 
1 0? TWeantae 


Figure 1 : Clamped Es/b Test Circuit. 


TEST CONDITIONS 


7V > |-Ves| > 2V 
Ic/Ip = 10 


tp = adjusted for 
nominal Ic 
Res21Q 
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Transition Frequency. 
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Clamped Reverse Bias Safe Operating Areas. 


G-5693 


2 
1 10 10 Vee lV) 


Figure 2 : Switching Times Test Circuit 
(resistive load). 


TEST CONDITIONS . 


Vcc = 100V 
Voc — Vce(sat) 
Ic 


INPUT PULSE 
pulse width = 10us 
tr tr < 50ns 

duty cycle = 1% 
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HIGH CURRENT 
HIGH SPEED, HIGH POWER DARLINGTONS 


DESCRIPTION 


The BUR®S2 is a silicon multiepitaxial planar NPN 
transistor in modified Jedec TO-3 metal case, inten- 
ded for use in switching and linear applications in 
military and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-base Voltage (Ie = 0) p88 
Collector-emitter Voltage (lp = 0) 
Emitter-base Voltage (Ic = 0) 
( a 


Collector Current 


350 
250 
10 

Icom 
Tia | Base Curent : 
350 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (T ase = 25 C unless otherwise specified) 


IcBo Collector Cutoff Current Vcop = 350 V 0.2 | mA 
(le =0) Vos = 350 V 2 mA 
Tess = 125 °G 
IcEO Emitter—cutoff Current Voce = 250 V i aa 
(lg = 0) 
Emitter Cutoff Current Vue eV 02 uA 
(Ic = 0) 
VcEO(sus) | Collector—emitter Sustaining I. = 200 mA 950 V 
Voltage ies 
VeEBO Emitter-base Voltage le =10 mA 10 V 
(Ic = 0) 
Vce(sat)” | Collector-emitter Saturation Ic =25A Ip =2A 1 V 
Voltage lc =40A Ip=4A 0.7 1.5 V 
VeE(sat)’ | Base-emitter Saturation Ic =25A Ip =2A 1.8 V 
Voltage Ic =40A Ip=4A 1.5 2 V 
Nee* DC Current Gain Ic =5A Voce =4V 20 100 
Ic =40A Voce =4V 15 
Second Breakdown Collector Vee =20V aha zs) | fa. 
Current 
fr Transition Frequency lc =1A Vee =5 V 10 16 MH 
Z 
f = 1 MHz 
ton Turn-on Time (fig. 2) Ic =40A lIp1 =4A 0.3 1 Z 
Vee = 100 V H 


| 


* Pulsed : pulse duration = 300us, duty cycle < 2% 


Safe Operating Areas. Derating Curves. 


Si 


I, MAX CONT in 
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Thermal Transient Response. DC Current Gain. 
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BUR52 


Saturated Switching Characteristics. 
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a eee eo ee 
| |i EGA 


TEST CONDITIONS . 


7V2 |—Vep | 2>2V 
Ic/Ip = 10 


tp = adjusted for 
nominal Ic 
Res2=1Q 


Transition Frequency. 
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Figure 2 : Switching Times Test Circuit 
(resistive load). 


TEST CONDITIONS : 


Voc = 100V 
Vcc — Vce\sat) 
Ic 


INPUT PULSE 
pulse width = 10us 
tr te < 50ns 

duty cycle = 1% 
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kw, SGS-THOMSON BUT11/Fl 
7 iicrozectromes BUT11A/AFI 


HIGH VOLTAGE SWITCH 


DESCRIPTION 

The BUT11/A and BUT11FI/AFI are silicon miltiepi- 
taxial mesa NPN transistors respectively in Jedec 
TO-220 plastic package and ISOWATT220 fully iso- 
lated package, particularly intended for switching 
application. 


ISOWATT220 


INTERNAL SCHEMATIC DIAGRAM 
C 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
BUT11/Fl BUT11A/AFI 


4 


TO-220 ISOWATT-220 


T, Max. Operating Junction Temperature 
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BUT11/FIl-BUT11A/AFI 


THERMAL DATA 


TO-220 |ISOWATT220| 
Thermal Resistance Junction-case Max °C/W 


ELECTRICAL CHARACTERISTICS (T,ase = 25°C unless otherwise specified) 


Symbol Test Conditions | Min. | 
Ices Collector Cutoff Current Voce = rated Vces 
(VBE = 0) i at Nisase = 125°C 


Emitter Cuttoff lc =0 Veg = 9V 


VcEO Collector—emitter Sustaining | Ip (of) = 0 Ic = 100mMA 
Voltage for BUT11/FI 400 
for BUT11A/AFI 450 
Vce(sat) | Collector—emitter Saturation lc = 3A ; 
Voltage for BUT11/Fl 
Ilo = 2.5A ; 
for BUT11A/AFI 
Vpe(sat) | Base—-emitter Saturation : 1.3 
Voltage for BUT11/Fl 
lo = 2.5A ; 1.3 
for BUT11A/AFI 


Fall Time 


Safe Operating Area. Reverse Biased Safe Operating Area. 


ictA) GC-1012 le (Al GC-1013 
8 
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DC Current Gain. 
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Switching Times Inductive Load 
(test circuit fig. 2). 
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BUT11/FI-BUT11A/AFI 


Collector-emitter Saturation Voltage. 


G- 5736 


(V) 


G- 5738 
Yectsaty | TUM OL LTT TT 


(Vv) 


GBs alii Hill 
Cee eee 
St Te ccecvzsect il | tT III 
ae 1 lll 
a el 
a ll 
| ll 
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0) 10" 1 Ic (A) 
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Switching Times Percentage Variation vs. Tease. 


#0 INDUCTIVE LOAD 


WITH ANTISATURATION 


NETWORK= 
WITHOUT ANTISATURATION 
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BUT11/Fl-BUT11A/AFI 


Saturated Switching Characteristics Switching Time Percentage Variation vs. Tcase 
(test circuit fig. 1). Resistive Load. 
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TEST CIRCUITS 
Figure 1. Figure 2. 
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BUT11/FIl-BUT11A/AFI 


ISOWATT220 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT220 is fully isolated to 2000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum dis- 
tances between the pins and heatsink. The ISO- 
WATT220 package eliminates the need for external 
isolation so reducing fixing hardware. Accurate 
moulding techniques used in manufacture assures 
consistent heat spreader-to-heatsink capacitance. 


ISOWATT220 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. The thermally conductive plastic has a 
higher breakdown rating and is less fragile than 
mica or plastic sheets. Power derating for I|SO- 
WATT220 packages is determined by : 
T)-—Te 
Pp= 


Rth 


THERMAL IMPEDANCE OF ISOWATT220 PACKAGE 


Fig. 3 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT220 package. 

The total thermal resistance Rinitoty is the sum of 
each of these elements. 

The transient thermal impedance, Ztn for different 
pulse durations can be estimated as follows : 


1 - for a short duration power pulse less than ims : 
Zth < Tthu-c 


3 - for long power pulses of the order of 500ms or 
greater : 


Zth = Rthy-c + Rthc-Hs + RthHs-amb 
It is often possible to discern these areas on tran- 
sient thermal impedance curves. 
Figure 3. 


Rithu-c Rthc-Hs RthHs-amb 


WANNA 
2 - for an intermediate power pulse of 5ms to 50ms : 
Zth = TthJ-c 
Gy SGS-THOMSON — 
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7 iwicRogtecrRomics 4 BUT13/13P/13PFI 


HIGH VOLTAGE POWER SWITCH 


a» HIGH POWER 
» INTEGRATED SPEED-UP DIODE 


ISOWATT218 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


The BUT13 , BUT13P and BUT13PFI are silicon 
multiepitaxial planar NPN transistors in monolithic 
darlington configuration with integrated base-emit- 
ter speed-up diode, mounted respectively in TO-3 
metal case, TO-218 plastic package and ISO- 
WATT218 fully isolated package. 


They are particularly suited for output stages in po- 
wer, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


[unit 
a 
i ee are 
So 
36S Renee 2.5 

0 roan isowarane | 
Pe 
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BUT13-BUT13P-BUT13PFI 


THERMAL DATA 


TO-218 |ISOWATT218| | 


Test Conditions 


Vce =600 V 
VceE = 600 V ‘l éase = 100 °C 


Typ. |Max.|Unit 


100 | pA 
2 |m 


leEBo Emitter Cuttoff Current Ver eo V 
(Ic = 0) 
fae re Sustaining le = 100 mA 


Vce(sat)” | Collector-emitter Saturation c=10A 
Voltage lc =18A 
Ic =22A 
Ic =28A 
VBE(sat). | Base-emitter Saturation 
Voltage 
hee DC Current Gain Ic =10A 
Ic =18A 
Diode Forward Voltage lp =22A 


RESISTIVE SWITCHING TIMES 


Symbo Test Conalions Tn: [ Typ [Mex [Unit 
Storage Time Ip1 =O.5A 
Fall Time Vagott) =~ 9 V 


INDUCTIVE SWITCHING TIMES 


SeGE 
a Pee 
Becc 
feof [fw 


Ip1 =0.2A; VeE(oft) =- 5 V 


Storage Time 
Fall Time 


“ Pulsed : pulse duration = 300 us, duty cycle = 1.5 %. 


Ip1 =0.4A; VBE(oft) =-5 V 


| fos | 15 
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BUT13-BUT13P-BUT13PFI 


Safe Operating Areas (for BUT13). Safe Operaging Areas (for BUT13P and 
BUT13PFI). 
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BUT13-BUT13P-BUT13PFI 


Base-emitter Saturation Voltage. Freewheel Diode Forward Voltage. 
G- 5604 
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VBE (off) 
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Switching Times Percentage Variation vs. Tcase. Switching Times Inductive Load Test 
(test circuit fig. 1). 
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BUT13-BUT13P-BUT13PFI 


Switching Times Percentage Variation vs. Tcase. Clamped Reverse Bias Safe Operating Area. 
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Figure 1. 
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ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum di- 
stances between the pins and heatsink. These di- 
stances are in agreement with VDE and UL cree- 
page and clearance standards. The ISOWATT218 
package eliminates the need for external isolation 
so reducing fixing hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 


Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. 
ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. 
The thermally conductive plastic has a higher break- 
down rating and is less fragile than mica or plastic 
sheets. Power derating for ISOWATT218 packages 
is determined by : 

Tj- Te 

Rth 


THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Figure 2 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rtnitoty is the sum of 
each of these elements. 


The transient thermal impedance, Zth for different 
pulse durations can be estimated as follows : 


1-For a short duration power pulse ofless than 1ms: 


3-For long power pulses of the order of 500ms 
seconds or greater : 
Zth = Rths-c + Rthc-Hs + RthHS-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


Figure 2. 
Rthu-c Rthc-HS RthHS-amb 


Zth < Rths-c WIV VV 
2-For an intermediate power pulse of 5ms to 50ms 
seconds : 
Zth = RthJ-c 
se SGs-THOMSON 
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FAST SWITCHING POWER TRANSISTOR 


DESCRIPTION 


High current, high speed transistor suited for power 
conversion applications high efficiency converters 
motors controls. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


120 


Base Current 


Base Peak Current 
Total Dissipation at T, < 25°C 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS(T .ase = 25°C unless otherwise specified) 


Symbol | __Parameter__{ _TestGonditions _| Min. | Typ. | ax. | Unit_ 


ICER Collector Cutoff Current] Vce = Vcev mA 
(Ree = 10Q) Voce =Vcev Te = 100°C pi mA 


Icev Collector Cutoff Voce = Vcev Vee =— 1.5V 
Current Vce =Vcev Vee =— 1.5V Te = 100°C 
lEBo Emitter eae 
Current (Ic = 
Vceo(sus)” | Collector ane lc =0.2A 
Sustaining Voltage L =25mH 
VEBO Emitter-base 


Voltage (Ic = 0) 


Vce(sat)’ | Collector-emitter 
Saturation Voltage 


VBE(sat) | Base-emitter 
Saturation Voltage 


T, = 100°C 


RESISTIVE LOAD 


Rise Time 
Storage Time 
Fall Time 


Rise Time Voc = 100V Ic = 70A 
Storage Time lIp1 =—lBp2 =7A tp = 30uUs 
Fall Time T, = 100°C 


Voc = 100V Io = 70A 
lpi =—Ipo =7A tp = 30us 


Storage Time 
Fall Time 


Ic = 70A lsi =—Ipo =7A 
Lo = 70uH 
lo =70A lsi1 =—Ilpe =7A 
Lo =70uH T, = 100°C 
“Pulsed * Pulse duration = 300us, duty cycle = 2% 


Storage Time 
Fall Time 
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BUT90 


Collector-emitter vs. Base Emitter Resistance. 


DC and Pulse Area. 


~ jo} 
ss 8 8 8B =: &8 
> = 


it | Po fh Pe eS s 
ica A as Oe 


Ee 


DO 3c 
IR Ae 


wae Monopulse 


Collector-current Spread vs. Base-emitter Voltage. 


Transient Thermal Response. 


1,9 Vee (V) 
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Minimum Base Current to saturate the Transistor. 


DC Current Gain. 
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BUTS9O 


Base Characteristics. Collector Saturation Region. 


VCE 
(Vv) 


So 
°o ao 
Fy 

a 


Saturation Voltage Low Gain. 


VCE 
VBE 
(v) 


0 
0 20 40 60 80 Ic (A) 0 10 20 30 40 50 60 70 Ic (A) 


SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
-~ During the turn on . During the turn off with negative base-emitter 
. During the turn off without negative base emit- voltage. 


ter voltage and Ree < 502. 


ABE 
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Forward biased Safe Operating Area (FBSOA). 


itr \1 ps 


RBE WW 
<22 28 


160 VceE (Vv) 


oO 40 80 120 
The hatched zone can only be used for turn on. 


Forward biased Accidental Overload Area 
(FBAOA). 


100 RN \\\ 
aa: 
\s 


5O 100 150 


The Kellog network (heavy point) allows the calcu- 
lation of the maximum value of the short-circuit cur- 
rent for a given base current lp (90% confidence). 


BUT90 


Reverse biased Safe Operating Area (RBSOA). 


Reverse biased Accidental Overload Area 
(RBAOA). 


Icsm 
Tj <100 °c _ 7 


(A) 


160 Vee (V) 


After the accidental overload current, the RBAOA 
has to be used for the turn off. 


High accidental surge currents (| > lcm) are allowed if they are non repetitive and applied less than 3000 times 


during the component life. 


3/6 
key SGS-THOMSON 
7 ‘wcnosecraomes 


395 


BUT90 


Switching Times vs. Collector Current (resistive Switching Times vs. Collector Current (inductive 
load). load). 


Vec= 100 V 
Ic/Ig = 10 
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FAST SWITCHING POWER TRANSISTOR 


s HIGH CURRENT CAPABILITY 
u LOW SATURATION VOLTAGE 
a FAST TURN-ON AND TURN-OFF 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


High current, high speed transistor suited for low 
voltage application. 


ABSOLUTE MAXIMUM RATINGS 


[Vee | Colecioremiter Votage (Vee =- 15) SiC 
[Veco | Collectoremiter Votage(ls 0) SSCS 
TVeso | Emitter-base Votage(le=0) SSS 
a 
Eo ee 
40 
4s 


[le | Golector Gurent 
Tew [Collector Peak Curent 
[te [Bese Curent SSS 


Ic 

lom 
| lem 
| Prot__| Total DissipationatTc < 25°C CTO 
| Tsto | 


T stg Storage Temperature 


Max. Operating Junction Temperature 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 
IcER Collector Cutoff Voe = VceEv 
Current (Ree =102) | Voce = Vcev Tc = 100°C 
IcEV Collector Cutoff Voe =Vcev Vee =- 1.5V 
Current Voce =Vcev Vee =- 1.5V Tc = 100°C 
Emitter Cutoff Veg =/7V 1 mA 
Current (Ic = 0) 
VceEo(sus)| Collector Emitter Ic = 0.2A 200 
Sustaining Voltage L =25mH 
VeEBO Emitter-base Ie =50mA 10 
Voltage (Ic = 0) 


Collector-emitter 


Saturation Voltage 


Base-emitter 
Saturation Voltage 


RESISTIVE LOAD 
Rise Time 

Storage Time 

Fall Time 


Vec = 150V 
lpi =—Ipo =4A tp = 30us 


Voc = 150V 
Storage Time Ip1 =—lpo =4A tp = 30us 
Fall Time T; = 100°C 


INDUCTIVE LOAD | Vcc = 150V Velamp = 200V 0.7 15 

Fall Time lc = 40A lp1 =—Ilpo =4A 0.08 02 

Storage Time Lo = 70uH 

Storage Time Voc = 150V Velamp = 200V 1.4 1.8 us 
0.18 0.4 


Rise Time 


Fall Time lc = 40A nae las ak 
Lo = 70nH T, = 100°C 


Pulsed « Pulse duration = 300us, duty cycle = 2% 
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Collector-emitter vs. Base-emitter Resistance. 


DC and AC Pulse Area. 
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Collector Current Spread vs. Base-emitter 


Transient Thermal Response. 
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Minimum Base Current to saturate the Transistor. 


DC Current Gain. 
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BUT91 


Base Characteristics. Collector Saturation Region. 
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VCE 
VBE 
(Vv) 


0 10 20 30 40 50 60 Ic(A) 


SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
.~ During the turn-on . During the turn-off with negative base-emitter 
. During the turn-off without negative base voltage. 
emitter voltage and Ree < 50Q. 


RABE 
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Forward biased Safe Operating Area (FBSOA). Reverse biased Safe Operating Area (RBSOA). 


Ic 
is Game TTT 
70 
60 
50 


mi 
Re 
WY 


40 


30 


ia 


0 50 100 150 200 250 VcElV) 
The hatched zone can only be used for turn-on. 


Forward biased Accidental Overload Area Reverse biased Accidental Overload Area 


KCN 


Game NSS 


SS N is not timited if the Fatal 
conditions under forward bias are 
respected (Ig/p, Tj max) 


50 100 150 200 Vee (V} 50 100 150 200 250 300 Vce (V) 
The Kellog network (heavy point) allows the calcu- After the accidental overload current, the RBAOA 
lation of the maximum value of the short-circuit cur- has to be used for the turn-off. 


rent for a given base current IB (90% confidence). 


High accidental surge currents (| >Icm) are allowed if they are non repetitive and applied less than 3000 times 
during the component life. 


Gj, SGS-THOMSON 
IF MICROELECTRONICS % 
A 


BUT91 


Switching Times vs. Collector Current (resistive 
load). 


t (ps) 
RESISTIVE LOAD Vcc = 150V 


Ic/ig = 10 


PAL 


0 10 20 30 40 Ic (A) 


SWITCHING TIMES AT CONSTANT GAIN 


Inductive Load with Negative Base Drive. 


t (bs) CinpuctIVE LOAD 


Vcc = 150V 
IB1 = Ip2 = 4A 
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Switching Times vs. Collector Current (inductive 
load). 


t (us) 


Voc = 150V 
Pol aaa ea Ic/g = 10 
| an ae 
[ae 
aes (a eE 
0.6 Ser Ree, 
0,2 
a i 
a 
0,01 
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SWITCHING ON RESISTIVE LOAD 


Rc = 37,5Q Resistance Ic = 40A 

R1 = 2,20 non IB =— |lpo= 4A dies > 10A/us 

ae eae inductive Vcct = 150V a 

C =60nF | VccCclamp = 200V 
VB = 6V a 
Ve = 25V Bee 
ie =190uH dt Tee 
D1 

Switching on resistive load Switching on inductive load 
tp = 20us tp = 5Ous 
6<1% 6<1% 
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FAST SWITCHING POWER TRANSISTOR 


a heeE> 10 AT Ico=35A 

a HIGH EFFICIENCY SWITCHING 

a VERY LOW SATURATION VOLTAGE 

a» RECTANGULAR SAFE OPERATING AREA 
a WIDE ACCIDENTAL OVERLOAD AREA 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
DESCRIPTION sen 
Suitable for motor-drives, S.M.P.S. converters, E 


d- OHY/ 


uninterruptible power supply operating medium low 
voltage supply. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Vee =— 1.5V) 
Collector-emitter Voltage (Ip = 0) 
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THERMAL DATA 


Thermal Resistance Junction-case max 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 
Symbol 
IcER Collector Cutoff Vce = Vecev 
Current (Ree = 10Q)| Voce =Vcev Te = 100°C 
IcEV Collector Cutoff Voce =Vcev Vee =— 1.5V 
Current Vce =Vcevy Vee =—1.5V T,. = 100°C 
Emitter Cutoff Vep =7V 
Current (Ic = 0) 
VceEo(sus) | Collector Emitter Ic = 0.2A 250 
Sustaining Voltage L =25mH 
VeBo Emitter-base 
Voltage (Ic = 0) 
Vce(sat)’ | Collector-emitter Ip =3.5A 
Saturation Voltage Ip =3.5A 


VeeE(sat) | Base-emitter Ico = 35A lp =3.5A 
Saturation Voltage Ip =3.5A 
Rated of Rise of Vcc =200V Reo =0 
on-state Collector tp = 3ys T, = 100°C 
Current See fig. 1 and 2 
Voc = 200V 
Re =5.7Q T, =100°C 
See fig. 1 and 2 
Vec = 200V 
Re =5.7Q  T,=100°C 
See fig. 1 and 2 
Voc = 200V 


Collector Emitter 
Dynamic Voltage 


Collector Emitter 
Dynamic Voltage 


INDUCTIVE LOAD Velamp = 250V 


Storage Time lo = 35A Ip, =3.5A 
Fall Time Ves =— 5V Le = 0.28mH 
Crossover Time Ree = 0.72 T, = 100°C 


See fig. 3a and 3b 


lcwott = 52A 
Vep =- 5V lp; =3.5A 
Reo = 0.72 
see fig. 3a and 3b 


Maximum Collector 
Emitter Voltage 
without Snubber 


*Pulsed Pulse duration = 300 us, duty cycle = 2% 
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Figure 1 : Turn-on Switching Test Circuit. 


(1) Fast electronic switch 


(2) Non inductive resistor 


Figure 2 : Turn-off Switching Waveforms. 


VCE sat dyn 


Figure 3a : Turn-off Switching Test Circuit. 


) Fast electronic switch 


(1 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW ° - closed for ts, th, te 
-closed for Vcew 
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Figure 3b : Turn-off Switching Waveforms (inductive load). 
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Transient Thermal Response. 


Power and Ise Derating versus Case Tempera- 


Minimum Base Current to saturate the Transistor. 


DC Current Gain. 
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Switching Times versus Collector Current 
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Saturation Voltage. 
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SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
- During the turn-on . During the turn-off with negative base-emitter 
- During the turn-off without negative base- voltage. 


emitter voltage. 


Oo 
re) 
ReE 
Raz = 072 
Forward biased Safe Operating Area (FBSOA). Reverse biased Safe Operating Area (RBSOA). 
Ic (A) 
60 
Lees es 
a te PT 
es eae, deals le Sita age a a 
FE EEE 
T; ¢ 125 °C 
eee ae dies ee tee used Pel 
Paes sat a ae is ha 
i PP (a) 
zee 4444+++-H slice 
SE EEEEEEEEE EEE 
(a ese De ae 
0 50 100 150 200 250 300 350 
Reverse biased Accidental Overload Area 
(FBAQA). (RBAOA). 
Icsm (A) 
2 i es 
+00 FS ie el 4 i 
a ee Pa Reaeei ales 
a i a a aeees 
Reese eI 4 
lel a i Soa 
Sa eee eee a aa aoa 
B0 
Rae ease e aes re ne ee 
wy yyy yr, un yyy YY, yyy Ys yy an 
YWWWHIWVVV VIVE Ze pole i 
0 50 100 450 200 250 300 350 280 50 100 450 200 250 300 350 


High accidental surge currents (| > lcm) are allowed if they are non repetitive and applied less than 3000 times 
during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


a hFE>10AT Ic =35A 

a HIGH EFFICIENCY SWITCHING 

a VERY LOW SATURATION VOLTAGE 

a RECTANGULAR SAFE OPERATING AREA 
a WIDE ACCIDENTAL OVERLOAD AREA 


INTERNAL SCHEMATIC DIAGRAM 


C 


DESCRIPTION 


Suitable for motor-drives, S.M.P.S. converters, 
uninterruptable power supply operating medium low 
voltage supply. 


ABSOLUTE MAXIMUM RATINGS 


wait 
Po 
oo 
[Past | Total Bisipaion at T. 250 —~S~SC~“~*~“‘“~*~*~*SCSC*‘“~*~*« 


10 
15 
250 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (T,ase = 25°C unless otherwise specified) 


| Symbol | Parameter | Test Conditions | miin. | Typ. | Max. | Unit | 


IcER Collector Cutoff Voce =Vcev | mA 
Current Voce =Vcev Tc = 100°C 5 mA 
(Ree = 10Q) 

IcEv Collector Cutoff Voce =Vcev Vee =— 1.5V 1 mA 
Current Voce =Vcev Vee =—1.5V Te. = 100°C 4 mA 
Emitter Cutoff Veg =5V 1 mA 
Current (Ic = 0) 

Vceo(sus) | Collector Emitter Ic =0.2A 300 V 

Sustaining Voltage | L =25mH 


VEBO Emitter-base le =50mA 7 V 
Voltage (Ic = 0) 

VceE(sat)” | Collector-emitter Ic = 30A lp =3A 0.5 0.9 V 

Saturation Voltage | Ic =30A lp =3A T, = 100°C 0.8 1.9 V 

Vpe(sat)” | Base-emitter lc =30A Ip =3A 1.1 123 V 

Saturation Voltage | Ic =30A Ip =3A T, = 100°C 1.05 1.3 V 


Rated of Rise of Vec =250V Re =0 
on-state Collector | tp =3us T; = 100°C 
Current See fig. 1 and 2 


Voc =250V Ip1 =4.5A 
Ro = 8.30 
See fig. 1 and 2 


Veco =250V Ip1 =4.5A 
Re = 8.30 
See fig. 1 and 2 


Vcc =250V  Velamp = 300V 
lc = 30A lpi =3A 

VeB =— 5V Le = 0.4mH 
Rpe =0.83Q T, = 100°C 
See fig. 3a and 3b 


lcwott = 45A 
Vep =— 5V le4 = 3A 

Lo =55uH Rep = 0.830 

See fig. 3a and 3b 


Collector Emitter 
Dynamic Voltage 


Collector Emitter 
Dynamic Voltage 


T, = 100°C 


INDUCTIVE LOAD 
Storage Time 
Fall Time 
Crossover Time 


Maximum Collector 
Emitter Voltage 
without Snubber 


* Pulsed * Pulse duration = 300us , duty cycle = 2% 
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Figure 1 : Turn-on Switching Test Circuit. 


(1) Fast clectromc switch 


(2) Non inductive resistor 


Figure 2 : Turn-off Switching Waveforms. 


VCE sat dyn 


Figure 3a : Turn-off Switching Test Circuit. 


) Fast electronic switch 


(1 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW : - closed for tsi, th, te 
-closed for Vcew 
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Figure 3b : Turn-off Switching Waveforms (inductive load). 
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Transient Thermal Response. 


Power and ls,g Derating versus Case Tempera- 


ture. 
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Minimum Base Current to saturate the Transistor. 


DC Current Gain. 
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Switching Times versus Collector Current 
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SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
. During the turn-on - During the turn-off with negative base-emitter 
. During the turn-off without negative base- voltage. 


emitter voltage. 


Ree 


Reo = 0832 


Reverse biased Safe Operating Area (RBSOA). 


ae 
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a ae 

Loses 

(aes a 

Redes 
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ia 

eee 
200 
Forward biased Accidental Overload Area Reverse biased Accidental Overload Area 
(FBAOA). (RBAOA). 
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High accidental surge currents (1 > lcm) are allowed if they are non repetitive and applied less than 3000 times 
during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


a» HIGH EFFICIENCY SWITCHING 

a VERY LOW SATURATION VOLTAGE 

a RECTANGULAR SAFE OPERATING AREA 
» WIDE ACCIDENTAL OVERLOAD AREA 


INTERNAL SCHEMATIC DIAGRAM 


C 


DESCRIPTION 


Suitable for motor drives, SMPS_ converters, 
uninterruptable power supply operating low volt- 
age supply. 


ABSOLUTE MAXIMUM RATINGS 


Base Peak Current 
Total Dissipation at T; < 25°C 300 


Max. Operating Junction Temperature 200 
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THERMAL DATA 


Thermal Resistance Junction-case Max 0.58 


ELECTRICAL CHARACTERISTICS (Toase = 25°C unless otherwise specified) 


IcER Collector Cutoff Current | Voce = Vcev 1 mA 
(Ree = 5Q) Voce = Vcev Te = 100°C 5 mA 
Collector Cutoff Current | Voce = Vcev Vee =— 1.5V 


VcEo(sus) | Collector Emitter Ic = 0.2A 125 
Sustaining Voltage L =25mH 

Emitter-base Voltage le =50mA 7 
(Ic = 0) 


Vce(sat)” | Collector-emitter 
Saturation Voltage 
T, = 100°C 
T, = 100°C 


Vpe(sat)’ | Base-emitter Saturation 
Voltage 


a 2 
dic/dt | Rate of Rise of on-state | Vcc = 100V 
Collector Current tp = 3s 
See fig. 1 

a : 


INDUCTIVE LOAD Velamp = 125V 
Storage Time Ic = 50A lpi =2.5A 
Fall Time Vep =-—5V Leo = 80uH 
Crossover Time Ree =12 = T, =100°C 


ts 
tt 
tc 


VcoEW 


* Pulsed - Pulse duration = 3us, duty cycle = 2% 


Maximum Collector 
Emitter Voltage without 
Snubber 


Icwott = 150A 
Veep =-—5V_ Ip1 =10A 
Ree =12 
See fig. 2 
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Figure 1 : Turn-on Switching Characteristics of the Transistor. 


(1) Fast electromc switch 


12) Non inductive reststor 
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Figure 2 : Turn-off Switching Characteristics of the Transistor. 


(1) Fast electromc switch 
(2) Non inductive resistor 
(3) Fast recovery rectifier 
SW Closed tor toy. Uy. te 
upent fur Voce 


01 Vce clamp 
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Forward biased Safe Operating Area (FBSOA). 


Reverse biased Safe Operating Area (RBSOA). 
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FAST SWITCHING POWER TRANSISTOR 


ae HIGH EFFICIENCY SWITCHNG 

a VERY LOW SATURATION VOLTAGE 

» RECTANGULAR SAFE OPERATING AREA 
» WIDE ACCIDENTAL OVERLOAD AREA 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 
Suitable for motor drives, SMPS converters, unin- 


terruptable power supply operating low voltage sup- 
ply. 


ABSOLUTE MAXIMUM RATINGS 


Total Dissipation at Tc < 25°C 
Storage Temperature 
Max. Operating Junction Temperature 


December 1988 1/4 


421 


BUT102 


THERMAL DATA 
Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


Symbol Test Conditions 
IcER Collector Cutoff Vee = Vcev 
Current (Ree = 102) | Vce = Vcev Tc = 100°C 
ICEV Collector Cutoff Voce =Vcev Vee =- 1.5V 
Current Voce =Vcev Vee =- 1.5V To = 100°C 
lEBO Emitter Cutoff Vep =5V 
Current (Ic = 0) 
VceEo(sus)* | Collector Emitter Ico = 0.2A 
Sustaining Voltage L = 25mH 
VEBO Emitter-base Voltage; Ie =50mA 
(Ic =0) 
VceE(sat)’ | Collector-emitter Ic =40A lp =4A 
Saturation Voltage lc = 40A lp =4A 
Vee(saty) | Base-emitter lc = 40A Ip =4A 
Saturation Voltage Ic = 40A Ip =4A 
Rated of Rise of Vec = 250V Ro =0 


On-state Collector tp = 3us 
Current See fig. 1 


INDUCTIVE LOAD 

Storage Time Voc = 250V 

Fall Time Ic =40A 

Crossover Time Vep =— 5V 
Repo =0.602 
See fig. 2 


Maximum Collector 
Emitter Voltage 
without Snubber 


“ Pulsed . Pulse duration = 300 us, duty cycle = 2%. 


f SGS-THOMSO 
= Tr S/ i SUD FR ACTROniee 


0.58 


BUT102 


Figure 1 : Turn-on Switching Characteristics of the Transistor. 


(1) Fast electronmc switch 
(2) Non inductive resistor 
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Figure 2 : Turn-off Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non inductive resistor 
(3) Fast recovery rectifier 
SW closed forte, Uy, te 
upent for Veew 


0 1 VcE clamp 
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Forward biased Safe Operating Area (FBSOA). Reverse biased Safe Operating Area (RBSOA). 
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NPN HIGH CURRENT SWITCHING TRANSISTORS 


a HIGH EFFICIENCY SWITCHING 
a VERY LOW SATURATION VOLTAGE AT 40A 
a FAST TURN-OFF AND TURN-ON 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


High current, high speed transistors suited for low 
voltage applications : high efficiency converters, 
motor controls. 


ABSOLUTE MAXIMUM RATINGS 


ee oremerer BUV18 BUV19 


Veco | Colecoremiter Votage (a=) —=SCS~=<“~*~“~“~sSSSd wo 
eu | Collector Peak Curent <6msy)——=~SC*~=“‘*‘“*~‘“*~‘“~sSSC‘ SCC 
[te [ease Curent SSCSC“—~s—Cs~‘“—si tw te 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (T.2as~ = 25°C unless otherwise specified) 


Symbol| Parameter [Test Conditions | in. | Typ. | Max. | Unit 

IcEX Collector Cutoff Current | Vce = Vcex Vee =— 1.5V 1 mA 

Voce = Vcex Vee =— 1.5V T. = 100°C 3 mA 

lEBO Emitter Cutoff Current | Veg =5V | mA 
(Ic = 0) 

Vceo(sus) | Collector Emitter Ic =0.2A L =25mH for BUV18 60 V 

Sustaining Voltage for BUV19 80 V 

Emitter-base Voltage le = 50mA 7 V 
(Ic = 0) 


VceE(sat)” | Collector-emitter lc = 40A lp =4A for BUV18 
Saturation Voltage lo = 80A lp =8A for BUV18 

lc =30A Ip =3A for BUV19 

lc =60A Ip =6A for BUV19 


VBE(sat) | Base-emitter Saturation | lc = 80A Ip = 8A for BUV18 
Voltage Ic =60A lp =6A for BUV19 


Transition Frequency f=10MHZ Voce =15A Ic =2A 


RESISTIVE LOAD 


Turn-on Time for BUV18 
Storage Time Voc = 60V 
Fall Time lpi =—Ilpo =8A 


for BUV18 
Vcc = 60V Ic =80A 
lpi =—Ilpo =8A Pee 125°C 
for BUV19 

Voc = 80V Ic =60A 
Is1 =—IlB2 =6A 
for BUV19 
Voc = 80V lc =60A 
ls1 =—Ipe =6A Te = 125°C 


* Pulsed : Pulse duration = 300us, duty cycle = 2% 


Storage Time 
Fall Time 


Turn-on Time 
Storage Time 
Fall Time 


Storage Time 
Fall Time 
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BUV18-BUV19 


DC and AC Pulse Area. 


DC and AC Pulse Area. 


Transient Thermal Response. 


Collector-emitter Voltage vs. Base-emitter Resis- 
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DC Current Gain. 
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Power and Is eine vs. Case Temperature. 
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Base Characteristics. 


Minimum Base Current to Saturate the Transistor. 
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Collector Current Spread vs Base Emitter Voltage. 


Collector Saturation Region. 
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Minimum Base Current to Saturate the Transistor. Base Characteristics. 
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SWITCHING OPERATING AND OVERLOAD AREAS 


Transistor Forward Biased Transistor Reverse Biased 

- During the turn on - During the turn off with negative base emitter 
- During the turn off without negative base-emitter voltage 

voltage and Ree 23 Q 


Forward Biased Safe Operating Area (FBSOAR). Reverse Biased Safe Operating Area (RBSOAR). 
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The hatched zone can only be used for turn on. 


Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 


fsuvis [lacs | | |i 
(ees Ca is as ee 


é aes 
YA ee 
MUMMHHHHH#T@@##@"“"Yt!= 
40 GN is not limited if the normal conditions 

a abo bias are respected (sie WY 

0 0 2 3 4 5 &  Veeg{V) 
The Kellog network (heavy print) allows the calcu- After the accidental overload current, the RBAOA 
lation of the maximum value of the short-circuit cur- has to be used for the turn off. 
rent for a given base current IB (90 % confidence). 
High accidental surge currents (| >Icm) are allowed if they are non repetitive and applied less than 3000 times 
during the component life. 
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Forward Biased Safe Operating Area (FBSOAR). Reverse Biased Safe Operating Area (RBSOAR). 
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has to be used for the turn off. 
rent for a given base current Ip (90 % confidence). 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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BUV18-BUV19 


Switching Times vs Collector Current (resistive 


load). 


Switching Times vs Collector Current (resistive 


load). 


RESISTIVE LOAD 


BUV 19 


a Ae 
a 


iti | vl td, 
at | TNE 4, 
STAY TT, 
7 V1: 


60 Ic(A) 


Switching Times vs Collector Current. 


Switching Times vs Collector Current. 


7 TA 
AeA 


Switching Times vs Junction Temperature. 


MICROELECTRONICS 
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{j, SGS-THOMSON = =—s BU V20/BUV21 
7 iwicrogLectromes BUV22 


HIGH CURRENT POWER SWITCH 


DESCRIPTION 


The BUV20, BUV21 and BUV22 are silicon multie- 
pitaxial planar NPN transistor in jedec TO-3 metal 
case, intended for use in switching and linear appli- 
cations in military and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 
C 


ABSOLUTE MAXIMUM RATINGS 


| 160 | 250 | 300 | 
Collector-emitter ae ae = 100 Q) 
Collector-emitter Voltage ee =-15V) | 160 | 250 | 300 | v | 
Yess | Colectoremiter Volga lg =0) ___}_ 425 {| 200 | 260 } v 
Emitter-base Voltage (Ic = is 7 

i oe ee 
[tp | Base Curent to 8 
| Pror_| Total Power Dissipation at Tease 25°C | 8 | 
| Tsig 


<|</<|/< 


Et 


>| > 


T stg Storage Temperature — 65 to 200 
| 7, _| Junction Temperature a: ae ee 
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BUV20/BUV21/BUV22 


THERMAL DATA 
Thermal Resistance Junction-case 


ELECTRICAL CHARACTERISTICS (Tease = 25 unless otherwise specified) 


i eee eee ee ee 


Collector Cutoff Current for BUV20 Voce = 100 V 
(Ip =0) for BUV21 Voce = 160 V 
for BUV22 Vce = 200 V 


VocE(sat)” 


Transition Frequency 


* Pulsed . pulse duration = 300 ps, duty cycle < 2%. 
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Collector Cutoff Current 
(Vee =— 1.5 A) 


ae emitter Sustaining 
Voltage (Ig = 0) 


Emitter-base Breakdown 
Voltage (Ic = 0) 


Collector-emitter Saturation 
Voltage 


Base-emitter Saturation 
Voltage 


DC Current Gain 


Voce = Vcex 

for BUV20 

for BUV21 

for BUV22 

at Téase = 125°C 
for BUV20 

for BUV21 

for BUV22 


Ic = 200 mA L=25 mH 
for BUV20 
for BUV21 


for BUV22 


for BUV20 
Ic =25A 
lc =50A 
for BUV21 
Ic =12A 
Ic =25A 
for BUV22 
Ic =10A 
Ic =20A 


for BUV20 
lc =50A 
for BUV21 
Ic =25A 
for BUV22 
Ic =40A 


for BUV20 
Vce =2V 
Voce =4V 
for BUV21 
Vce =2V 
Vce =4V 
for BUV22 
Voce =4V 
Voce =4 V 


Vee =15 V 
f = 100 MHz 


Ip =2.5A 
Ip =5A 


lp =12A 
Ip=3A 


Ip =1A 
Ip =2.5A 


Ic =2A 
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ELECTRICAL CHARACTERISTICS (continued) 


Symbol Test Conditions 


ton Turn-on Time for BUV20 

Ic = 50A Ip=5A 
for BUV21 

- Fall Time 

Storage Time 


Ic = 25A Ip=3A 
* Pulsed pulse duration = 300 us, duty cycle < 2% 


for BUV22 
Ic = 20A 
for BUV20 
Ilo = 50A lpi =—lIpo =5A 
for BUV21 
Ic =25A lpi =~lIpo =3A 
for BUV22 
lc =20A 


for BUV20 
lc = 50A Ip; =—lIpo=5A 
for BUV21 
lc =25A lIs1 =—lpo =3A 
for BUV22 
Ic =20A 


=-—Ipo=2.5A 


=—lIp2=2.5A 
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(&, SGS-THOMSON = BUV23/BUV24 
IF wcRozLecTROMCs BUV25 


POWER SWITCH 


DESCRIPTION 


The BUV23, BUV24 and BUV25 are silicon multi- 
epitaxial mesa NPN transistors in Jedec TO-3 
metal case, intended for use in power switching 
applications in military and industrial equipments. 


INTERNAL SCHEMATIC DIAGRAM 
C 


ABSOLUTE MAXIMUM RATINGS 


0) 


Collector-base Voltage (le = | 400 | 450 | 500 | Vv | 
Collector-emitter Voltage (Ree = 100 Q) | 390 | 440 | 500 | v | 
Collector-emitter Voltage (Vee =— 1.5 V) | 400 | 450 | 500 | Vv | 


<{|<ji< 


Emitter-base Voltage (Ic = 0) 


Tew | Gotector Peak current <10ms)—=~S~=~S~S~i ago | a 
[ta [Base Curent CSCSC=“~—s~“s—‘—‘sSs*sé~i =i = 
~ 
< 
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BUV23/BUV24/BUV25 


THERMAL DATA 


Thermal Resistance Junction-case max °C/W 


ELECTRICAL CHARACTERISTICS (T,ase = 25 °C unless otherwise specified) 


CL ee ae ee eee ee 


IcEO Collector Cutoff Current Voce = 260 V for BUV23 
(Ip = 0) Voce = 320 V for BUV24 
Voce = 400 V for BUV25 


IcEx Collector Cutoff Current Voce = Vcex mA 
fai (Vee = — 1.5 V) Tease = 125 °C 
Vce = Vcex mA 
Head ol ic HU 
(Ico = 


VcE(sat)” cccawr emitter Saturation for BUV23 
Voltage lc =8A lIp=16A 
Ic = 16A Ip =3.2A 
for BUV24 
Ic =6A Ip=1.2A 
Ic =12A Ip=24A 
for BUV25 
lc =4A Ip =O0.8A 
lc = 8A Ip =1.6A 


VpeE(sat)’ | Base-emitter Saturation for BUV23 
Voltage lc =16A Ip=3.2A 


for BUV24 
ViBryeBo’ | Emitter-base Breakdown le = 50 mA 7 
Voltage (Ic = 0) 


V 
V 
V 
V 
V 
V 
V 

Ilo = 12A Ip=2.4A V 
V 
V 
V 
V 

= 
DC Current Gain Vce=4V for BUV23 

Ic =8A 15 60 

Ic = 16A 8 

Voce =4V for BUV24 

Ic =6A 15 60 

lc =12A 8 

Voce =4V for BUV25 

Il =4A 15 60 

Ic =8A 8 

- 


Collector-emitter Sustaining 
Voltage 


for BUV23 
for BUV24 
for BUV25 


for BUV25 
Transition Frequency Voce =15V lc =2A 
f = 10 MHz 


lc =8A 


Ic = 200 mA L = 25 mH 
* Pulsed pulse duration = 300 us, duty cycle < 2% 


for BUV23 
lc = 16A Ip=32A 
for BUV24 
lc = 12A Ip=2.4A 
for BUV25 
lc =8A 
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BUV23/BUV24/BUV25 


ELECTRICAL CHARACTERISTICS (continued) 


[Symboi| Parameter ——~=«;~S~SCTestConations [Min | Typ. | Max. | Unit | 


ty Fall Time for BUV23 
lo = 16A =-Ipo =3.2A 0.26 1.2 us 
for BUV24 
lo =12A ey eee 0.6 1.4 us 
for BUV25 
lc =8A =—Ipo=1.6A 
= 


Ilr = 16A lIp1 = —Ip2 =3.2A 
” Pulsed : pulse duration = 300 ps, duty cycle < 2%. 


for BUV24 
lc = 12A lpi =—lIpo =2.4A 
for BUV25 
lc =8A 


=—Ilp2=1.6A 
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NPN FAST SWITCHING TRANSISTOR 


a LOW SATURATION VOLTAGE 

a» FAST TURN-ON AND TURN-OFF 

» BASE DRIVE SPECIFIED FOR DIFFERENT 
VALUES OF Ic 

» WIDE SURGE AREA 


TO-—220 


INTERNAL SCHEMATIC DIAGRAM 


C 
DESCRIPTION B 
High speed transistor suited for low voltage applica- 
Hons: - NPN 
High frequency and efficiency converters switching ‘fees E 


regulators motor control. 


ABSOLUTE MAXIMUM RATINGS 


| Vceo | Collector-emitter Voltage (le=0) | 
| Veso | Emitter-base Voltage (lo=0) | 
fee, Collector Current Po 1A 
| lcm | Collector Peak Current (tp < toms) | 
| ts | BaseCurett 
| tem aS ae 
a ae 
ie | cee 
| = 85 t0+175 


[Piet | Total Dissipation tT. <6 SS 
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BUV26 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.76 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


[Symbor [Parameter [Test Conaitions | win. | Typ. | Wax. | Unit | 


ia | 


Emitter Cutoff Veg =5V 1 mA 
Current (Ic = 0) 

VceEa sus)” | Collector Emitter Ic =0.2A V 
Sustaining Voltage | L =25mH 

VeEBOo Emitter-base le =50mA 7 

Voltage (Ic = 0) 

VceE(sat)’ | Collector-emitter Ic =6A Ip =0.6A 0.6 V 
Saturation Voltage | Ic =12A lp = 1.2A aes) V 

Vee(saty. | Base-emitter Ic = 12A lp =1.2A 
Saturation Voltage 


RESISTIVE LOAD 

Turn-on Time Voc = 50V lc = 12A 
Storage Time lpi =1.2A 
Fall Time 


INDUCTIVE LOAD 
Storage Time 
Fall Time 


Storage Time 
Fall Time 


* Pulsed : Pulse duration = 300us, duty cycle = 1.5% 


2/6 

“a ScS-THOMSON 
S/ i MICROELECTRONICS 

442 


DC and Pulse Area. 


DC operation 
2 ee ao ow aw Monopulse 


3 
N 
s) 
=) 
< 
Q 
pa 
Ss 


»/ 


BUV26 


Collector-emitter Voltage vs Base-emitter 
Resistance. 


TOT 
CO 
CONT 
COOPER 
SCONCE 
COON 
Ces 


2 5 2 5 2 5 2 5 
100 101 102 103 104 Rae(N) 


VCE 
(Vv) 


180 


Transient Thermal Response. 


ee ae 


_ 
°o 
—_ 
nN 
on 
— 
o 
NO 
NY 
on 
_ 


032 5 19042 5 4105 tplus) 


Minimum Base Current to saturate the transistor. 
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BUV26 


Collector Saturation Region. 


Base Characteristics. 


2,5 Ip (A) 


z 


Collector Current Spread vs. Base-emitter 


Saturation Voltage. 


MICROELECTRONICS 
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BUV26 


SWITCHING OPERATING AND OVERLOAD AREAS 


Transistor Forward Biased 
- During the turn on 


- During the turn off without negative base-emitter 
voltage and Ree < 100 Q 


Transistor Reverse Biased 


- During the turn off with negative base emitter 
voltage 


Forward Biased Safe Operating Area (FBSOA). 


tia aa eee 


Reverse Biased Safe Operating Area (RBSOA). 


Limit only 
for turn on 


ES<1 
La 
The hatched zone can only be used for turn on. 


Forward Biased Accidental Overload Area 
(FBAOA). 


(RBAOA). 


ar 
aC : 
nee 

== 


lcm 


Re 
——o Se eal 
rae ae igosal | 


So os i 
S NS ¥ NR N . N SS 
ee 


® 


\S 
awn 


N is not limited if the normal con- NS 
ditions under forward bias are res- 


pected (Isjp,Tj max) 
0 20 40 60 80 Vce (V) 


10 


i) 


The Kellog network (heavy point) allows the calcu- After the accidental overload current, the RBAOA 
lation of the maximum value of the short-circuit cur- has to be used for the turn off. 
rent for a given base current Ip (90 % confidence). 


High accidental surge currents (lI > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 


ky ee a eb 
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BUV26 


Switching Times vs. Collector Current (resistive Switching Times vs. Junction Temperature. 
load). 


RESISTIVE LOAD 


Ic/tp = 10 


ry) 2 4 10 Ic (A) 


uaa 
EAT 


TE TT 
LLY | elit] 


Switching Times Test Circuit on inductive load. 


BY X 61400 


3 1.5 mH 
— 


0 2 4 6 8 10 Ic (A) 
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kw, SGS-THOMSON 
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FAST NPN SWITCHING TRANSISTOR 


» VERY LOW SATURATION VOLTAGE 
a» FAST TURN-OFF AND TURN-ON 


INTERNAL SCHEMATIC DIAGRAM 


C 


DESCRIPTION 


High speed transistor suited for low voltage applica- 
tions. 


High frequency and efficiency converters switching 
regulators motor control. 


ABSOLUTE MAXIMUM RATINGS 


a 
[ Veao | Colectortase Volage (=O) SSSSCSCSCSCS~S~S ato 
[Veco | Coletoremiter Votage (a =@) ——=SSCSC~CS~SCS~iSSC~iaSd 
TVveso | Emitertase Volage (le=0) ——=SOSCS~C~S~“~S*~“‘~i SSS 
[te | colectercunent OSC 
teu | Gollscior Peak Curent —~C~*~“‘S*~*“‘“‘C*dSOCOC*~‘«éaTT 
SO 
a OO 
Pier | Total Dissipation at 72 <5 SSSSSCSCSCSCSCS~isSSSSCt 
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BUV27 


THERMAL DATA 


Thermal Resistance Junction-case max 1.76 


ELECTRICAL CHARACTERISTICS (7.25. = 25°C unless otherwise specified) 


Symbol Test Conditions 


IcER Collector Cutoff Voce = 240V Te = 125°C 
Current (Ree = 50Q 


Collector Cutoff Current} Voce =240V Vee =— 1.5V T, = 125°C 


Emitter Cutoff Veg =5V 
Current (Ic =0) 


Vceo(sus) | Collector Emitter Ic =0.2A L =25mH 
Sustaining Voltage 
Emitter-base Voltage le =50mA 
(Ic = 0) 
VceE(sat)" | Collector-emitter Ic =4A 
Saturation Voltage Ic =8A : 
Vpe(sat) | Base-emitter Saturation | Ic = 8A 
Voltage 


RESISTIVE LOAD 


Turn-on Time Voc = 90V 
Storage Time Vee =— 6V 
Fall Time Rep = 3.752 


Storage Time 
Fall Time 


Storage Time 
Fall Time 


Pulsed : Pulse duration = 300 us, duty cycle = 2 %. 
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BUV27 


Collector-emitter Voltage vs. Base-emitter 


Resistance. 


DC and Pulse Area. 


40 60 100 200 Vee (V) 


20 
Power and Ise Derating vs. Case Temperature. 


4 6 10 


Transient Thermal Response. 


Minimum Base Current to saturate the Transistor. 


DC Current Gain. 


¢ 
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BUV27 


Base Characteristics. Collector Saturation Region. 


Saturation Voltage. 


{ 


VcE 
VBE 
(V) 


90 % confidence 


Tease 25 °C 


= 
j | 


fe] 2 4 6 8 10 12 Ic (A) 


SWITCHING OPERATING AND OVERLOAD AREAS 


Transistor Forward Biased Transistor Reverse Biased 

- During the turn on - During the turn off with negative base-Semitter 
- During the turn off without negative base-emitter voltage 

voltage and Ree 2 100 22 
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BUV27 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 


Limit for turn on 
and turn off 


ween >10 Re 
ERGREE 


Z 
3 
4 4 


ANNAN NV 


0 50 100 150 200 Vce (Vv) 
The hatched zone can only be used for turn on. 


Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 
ICSM 


(A) 


=i 


de es Ye, 
is fo per LI. | a 
if Nis not limited if the normal con- 
Y ditions under forward bias are res- 
pected ( \s/p. Tj max ). 


0 20 40 ~=«60 80 100 120 VceE(V) 0 50 100 150 200 Vee (V) 


High accidental surge currents (I > Icm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 


The Kellog network (heavy point) allows the calcu- After the accidental overload current, the RBAOA 
lation of the maximum value of the short-circuit cur- has to be used for the turn off. 
rent for a given base current Ip (90 % confidence). 
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Switching Times vs Collector Current (resistive 
load). 


fe} fel fe 


iL ET 


5 6 7 8 IcIA) 


Switching Times Test Circuit on Inductive Load. 


BY X 61-400 


SON V 


CA\\ 


Switching Times vs Junction Temperature. 


Switching Times vs Junction Temperature (induc- 
tive load). 


CE 
tT tA 
Een ela 


“o 1 2 3 4 & 6 7 8 ITA) 
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haz SGS-THOMSON 
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FAST NPN SWITCHING TRANSISTOR 


a» VERY LOW SATURATION VOLTAGE 
a FAST TURN-OFF AND TURN-ON 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


High speed transistor suited for low voltage applica- 
tions. 


High frequency and efficiency converters switching 
regulators motor control. 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | ——C—~—*CéRarameter =| Ste nit 
F Voso | Collectorbase Volage e=0)SSOSCS*~C~S~“—~SC“~*~«ONSC“‘CSCC* 
| Vceo | Collector-emitter Voltage (la=0) =| 0 (s—C| 
0) f Loe! 

0 J A 


[Veso | Emiterbase Votage (le=0) —SSCSC~—~—CS~“SsS~“—~iSSS 
[te [Bese Curent SSSCSCSC—C—CSCSCSC—i i 
[iow | Base Peak Curent ——SCSC~“‘“‘*S*S*S*“~*‘“~*~“‘“‘“SSC“‘ aS 
[Pier | Total Dissipaion tT <25 SOSOCS~C~“~*‘“~*~*~“‘“‘~sSS*SC‘“‘“‘ SSC‘ 
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BUV28 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.76 


ELECTRICAL CHARACTERISTICS (T.2,. = 25°C unless otherwise specified) 


Symbol Test Conditions | Min. | 
IcER Collector Cutoff Vce =400V TT, = 125°C 
Current (Ree =50Q) 
Icex Collector Cutoff Voce =400V Vee =— 1.5V T, = 125°C 
Current 
Emitter Cutoff Veg =5V 
Current (Ic =0) 


VEBO Emitter-base le =50mA 
Voltage (Ic =0) 
VceE(sat) | Collector-emitter lc =3A ls =0.3A 
Saturation Voltage Ic =6A lg =0.6A 
VpeE(sat). | Base-emitter Ic =6A lp =0.6A 
Saturation Voltage 


RESISTIVE LOAD | Vcc = 150V 
Storage Time Vee =— 6V 
Fall Time Rep = 50 

Turn-on Time 


INDUCTIVE LOAD | Vcc = 150V 
Storage Time 
Fall Time 


Storage Time 
Fall Time 


Ic =6A 
Ip; =0.6A 


Vcc = 150V 
lIp1 =0.6A 
Lg= 1H 


Pulsed : Pulse duration = 300us, duty cycle = 2%. 


0 fy7 SGS-THOMSON 
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BUV28 


Collector-emitter Voltage vs. Base-emitter 


Resistance. 
Transient Thermal Response. 


i OS EE SR A 
FS a a De Fa a 


OC operation 
aa ae Monopulse 


Tease 60 °C 


Power and Ise Derating vs. Case Temperature. 


DCand Pulse Area. 


5 105 totus) 


HAT # 


WNC 
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Minimum Base Current to saturate the Transistor. 


MICROELECTRONICS 
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Soe. 


oe 


DC Current Gain. 


BUV28 


Base Characteristics. Collector Saturation Region. 


ig (A) 


Collector Current Spread vs Base-emitter Voltage. 


90 % confidence I 


a ae 2 
fff 
+ | a 
|g 


BS 


| 


0 1 2 3 4 5 6. IcIA) 0,7 0,8 0,9 1 11 1,2 Vgelv) 


SWITCHING OPERATING AND OVERLOAD AREAS 


Transistor Forward Biased Transistor Reverse Biased 
- During the turn on - During the turn off with negative base emitter 
- During the turn off without negative base-emitter voltage 

voltage and Ree = 100 Q 


AI6 

EEE ee“ f SGS-THOMSON 
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Forward Biased Safe Operating Area (FBSOA). 


Limit for turn on 


and turn off 


tf) 100 200 300 Vee (V) 
The hatched zone can only be used for turn on. 
Forward Biased Accidental Overload Area 
(FBAOA). 


IcSM 
(A) 


1g 0.64 


ae Y 
303 <0 O ; 
10 oe YL 2 ss 
y Yj pyr ‘ 
ss Wy ZG j 


B ry 
he Vy ty Wp ee 
5 yy ZZ Nis not limited if the normal con- 4 


10] 50 100° 150 
The Kellog network (heavy point) allows the calcu- 
lation of the maximum value of the short-circuit cur- 
rent for a given base current Ip (90 % confidence). 


200 VceE (V) 


BUV28 


Reverse Biased Safe Operating Area (RBSOA). 


i Oe oe a 


Reverse Biased Accidental Overload Area 
(RBAOA). 


IcSM 
(A) | 1) S125 °c 


Vc_e (Vv) 
After the accidental overload current, the RBAOA 
has to be used for the turn off. 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 


times during the component life. 
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BUV28 


Switching Times vs Junction Temperature 
(resistive load). 


Switching Times vs Collector Current (resistive 
load). 


t 


Switching Times vs Junction Temperature 


Switching Times Test Circuit on Inductive Load. 
(inductive load). 


BY X 61-400 


90 % confidence 


VcE=1,5V 
f]/ 


ec 


0,7 0,8 0,9 1 1,1 1,2 Vgelv) 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


Ic 
lom 
7 

qT, 


anit 
[Veco | Colectoremiter Votage (Ia =0)—==SC~=~“~*~“~*“~*~“‘~“‘~—CSC“‘“‘SOSSCSC“‘“dSC* 
Ftc | ColectorGurent —SCSC~“~*~*‘“‘~sSC‘“‘SSCSC™*™*C*dC 
“eu | Collector Peak Curent ———SSSSC~C~—“~S~“~*S*~*~‘—*~“~SS Sd 
[ta [Base Curent —=SSSCSC“~“~“*S*S*~“‘“~SSC*SC 
tow | Base Peak Curent —=—SSsC=“‘*~“~*~*‘“‘SCSC*sdSC“‘(CSNCNSN™™OCOC*#*dOANCS 
Pint | Total Dissipation atT.<20 COSC‘ W~C 
r 

[1 [Max Operating Juncion Temperature ——SSSCSC~=“~*~*~srSC‘“‘CSCROSC*dSCO 
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BUV39 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.46 


ELECTRICAL CHARACTERISTICS (T,ase = 25°C unless otherwise specified) 
IcER Collector Cutoff Vce = Voev 
Current (Rge = 10Q) Voce =Vcev Tc = 100°C 
IcEV Collector Cutoff Current | Vce =Vcey Vee =— 1.5V 
Voce =Vcev Vee =— 1.5V Te = 100°C 
Emitter Cutoff Vep =5V 
Current (Ic =0) 
*! Collector Emitter Ic =0.2A 
Sustaining Voltage L =25mH 
Emitter-base Voltage 
(Ic = 0) 


VcE(sat)” | Collector-emitter lp =0.375A 
Saturation Voltage lp = 1.5A 
lp =2.5A 
Ig =0.375A T, = 100°C 
Ip = 1.5A T, = 100°C 
Ip =2.5A T; = 100°C 
Vee(sat). | Base-emitter Saturation 
Voltage 
dic/dt Rated of Rise of Veco = 72V Ip1 =2.25A 
on-state Collector F, = 26°C 
Current See fig.2 T; = 100°C 
VcE(2ps) | Collector Emitter Voc = 72V 
Dynamic Voltage Ro = 4.82 
See fig.2 
VcE(4us) | Collector Emitter 
Dynamic Voltage 


RESISTIVE LOAD 


Symbol Test Conditions 


aE 
nn 


Rise Time Veco = 72V Ic =20A 
Storage Time Veg =- 5V lpi =2.5A 
Fall Time Ree =19 tp = 30s 


0.55 1.1 
0.55 1 
0.12 | 0.25 us 


See fig.1 
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ELECTRICAL CHARACTERISTICS (continued) 
INDUCTIVE LOAD 


Storage Time Veco = 72V Velamp = 90V 
Fall Time Ic = 15A Ip =1.5A 
Tail Time in Turn-on Vee =— 5V Ree = 1.7 
Crossover Time Lo =0.25mH See fig.3 


Storage Time Voc = 72V Velamp = 90V 
Fall Time Io = 15A Ip =1.5A 
Tail Time in Turn-on Vep =— 5V Ree = 1.72 
Crossover Time Lo =0.25mH 


See fig.3 


Storage Time Velamp = 90V 

Fall Time Ip =1.5A 

Tail Time in Turn-on Ree = 3.92 
See fig.3 


Storage Time Voc = 72V Velamp = 90V 
Fall Time Ic = 15A Ip =1.5A 
Tail Time in Turn-on Veep =0 Ree = 3.9Q 
Lo =0.25mH 
See fig.3 


* Pulsed : Pulse duration = 300us, duty cycle = 2%. 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast switching 


(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


Rc = 0 


VCE sat dyn 


dic dt = OF Iccat tn 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :— closed for ts, th, te 
— open for Vcew 


Velamp 
Ripyt2) 


Ves 
ie 


Figure 3b : Turn-off Switching Waveforms (inductive load). 
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Power and Isp Derating versus Case 


Temperature. 


DC and AC Pulse Area. 
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Collector-emitter Voltage versus Base-emitter 


Resistance. 


Transient Thermal Response. 
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Minimum Base Current to saturate the transistor. 


DC Current Gain. 
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Saturation Voltage. 
> VCE Vor {V) 


COC 


2 a 
A ac 


fag 
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Switching Times versus Collector Current (induc- 
tive load). 


Saturation Voltage. 
3 VCE: Vee (V) 


er ha 
eet | | | ge 
Het 
| ee Weil 


Ee 
0 10 15 20 2 30 


Switching Times versus Collector Current (induc- 
tive load). 
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SWITCHING OPERATING AND OVERLOAD AREAS 


Rg2 = 1.72 


Transistor Forward Biased Transistor Reverse Biased 
- During the turn-on - During the turn-off with negative base emitter 
- During the turn- off without negative base-emitter voltage 

voltage and 3.9Q < Ree < 50 2 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 
Ic (A) 50 Ic (A) 


ee dle sie te ode ed 


50 


VS 
> Pf bl p 
Sakae 
ee a a 


NY 


0 25 50 75 100 425 150 


The hatched zone can only be used for turn-on 


Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAQOA). (RBAOA). 
I { 
80 csm (A) 56 Icsm (A) 


co | Fee aN 
7\ | | [teas IN 


OCCT aan 
L777 w 
YY: WY Yt) 


YY Ip = 0.3/5 AY 


Yl! yy vl hey yyy Wi 


The Kellog network (heavy point) allows the calcu- After the acidental overload current the RBAOA has 
lation of the maximum value of the short-circuit for to be used for the turn-off. 

a given base current Ip (90 % confidence). 

High accidental surge currents (I lcm) are allowed if they are non repetitive and applied less than 3000 times 
during the component life. 


A0 


20 


Seas 


0 400 450 200 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 


C 
| 
NPN | 
; E 


D- O8Y 


ABSOLUTE MAXIMUM RATINGS 


Symbol] Parameter =| tue | niit_ 

| ta | BaseCurent 

| lem | Base Peak Curent | A 

Reverse Bias Base Dissipation 
(B.E. junction in avalanche) 

Pict _| Total Dissipation atT.<256 SSSC~=“~*~*~*é~é~TSC“‘(C;SC‘CO:CO!OCLCOW CS 
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THERMAL DATA 


Thermal Resistance Junction-case max 1.46 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Synibol Test Conditions 


IcER Collector Cutoff Voce = VceEv 
Current (Ree = 10Q) Vce =Vcev Te = 100°C 


IcEV Collector Cutoff Current} Vce =Vcev Vee =— 1.5V 
Voce =Vcev Vee =— 1.5V T, = 100°C 


Emitter Cutoff Vep =5V 
Current (Ico = 0) 
*) Collector Emitter lc =0.2A 
Sustaining Voltage L =25mH 
VeEBO Emitter-base Voltage le =50mA 
(Ic = 0) 


VcE(sat)” | Collector-emitter lg = 0.275A 

Saturation Voltage Ip =1.1A 
lp = 1.875A 
lp =0.275A 
Ip =1.1A 
Ip = 1.875A 


Base-emitter Saturation Ip =1.1A 

Voltage Ig = 1.875A 
Ip =1.1A 
lp = 1.875A 


dic/dt | Rated of Rise of Voc = 100V lpi = 1.65A 
on-state Collector T, = 25°C 
Current See fig. 2 


VcE(2ps) | Collector Emitter Voc = 100V 
Dynamic Voltage Ro =9Q 
See fig. 2 


VceE(4us) | Collector Emitter Vcc = 100V 
Dynamic Voltage Ro =9Q 
See fig. 2 


RESISTIVE LOAD 


Symbol Test Conditions 
tr 


Rise Time Voc = 100V 
ts Storage Time Veep =— 5V 
te Fall Time Ree = 1.30 

See fig. 1 
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ELECTRICAL CHARACTERISTICS (continued) 
INDUCTIVE LOAD 


Storage Time Vcc = 100V Velamp = 125V 
Fall Time lc =11A Ig =1.1A 

Tail Time in Turn-on Veg =— 5V Rpo = 2.30 
Crossover Time Lo =0.25mH See fig. 3 


Storage Time Voc = 100V Velamp = 125V 
Fall Time Ic =11A Ip =1.1A 

Tail Time in Turn-on Veg =— 5V Rpo = 2.32 
Crossover Time Lo =0.25mH 


See fig. 3 


Storage Time Voc = 100V Velamp = 125V 

Fall Time Ic =11A lp =1.1A 

Tail Time in Turn-on Veep =0 Repo = 4.72 
Lo =0.25mH See fig. 3 


Storage Time Vcc = 100V Velamp = 125V 
Fall Time lc =11A Ip =1.1A 
Tail Time in Turn-on Veep =0 Ree = 4.7Q 
Lo =0.25mH 
See fig. 3 


Pulsed : Pulse duration = 300us, duty cycle = 2% 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast electronic switch 
(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


VCE sat dyn 


{ 
—rl 2us rt | 


Figure 3a : Turn-off Switching Test Circuits. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :- closed for ts, ta, te 
— open for Vcew 


0 1 VCE clamp 
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Power and Isp Derating vs. Case Temperature. 


DC ols . Pulse Area. 


404 


Coe ‘i 


Minimum Base Current to saturate the Transistor. 


Collector-emitter Voltage vs. Base-emitter 
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Saturation Voltage. 


Saturation Voltage. 
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Switching Times versus Collector Current (resistive load). 
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Switching Times versus Collector Current (induc- 
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Switching Times versus Collector Current (induc- 
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SWITCHING OPERATING AND OVERLOAD AREAS 


Oo 
Rg? = 232 


Transistor Forward Biased Transistor Reverse Biased 
- During the turn-on - During the turn-off with negative base emitter 
- During the turn-off without negative base-emitter voltage 

voltage and 4.7 Qs Rees 50 Q 


Forward Biased Safe Operating Area Reverse Biased Safe Operating Area 
(FBSOA). (RBSOA). 
hi Ic (A) 


0 50 100 450 200 250 
The hatched zone can only be used for turn-on. 


Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 
Iesm_ (A) Icsm_ (A) 


60 
ees EEE 


60 


ea x 
ie cme os 
i ae 
YYYY 
Ley. 


vy ie Ye YL UY M.— 
1 77 0 hee 
Ls 

0 75 


0 25 ) 100 425 450 


ee  ————— 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 


The Kellog network (heavy point) allows the calcu- After the acidental overload current the RBAOA has 
lation of the maximum value of the short-circuit for to be used for the turn-off 
a given base current Ip (90 % confidence). 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

» LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[ Veev | Colectoremiter Volage Vac =-15¥)—~—~S~C~S~SCSt*C<CS~S 
[Veco | Collctoremiter Volage (ls =6) SSS 
[Veao | Emiter-base Volage (le =o) —SSOSCSC~“~“‘“<“<~—* Ct 
[te | Colectorcunent SSS 
a 
aor as eae 

cals anne 


Base Peak Current 


Pbase | Reverse Bias Base Dissipation 
(B.E. junction in avalanche) 
Total Dissipation at T, < 25°C 


a ee 
Storage Temperature — 65 to 200 
___T,__| Max. Operating Junction Temperature Oe 
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THERMAL DATA 


Thermal Resistance Junction-case max 1.46 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


IcER Collector Cutoff Voce =Vcev 
Current (Ree = 10Q) Voce =Vcev Tc = 100°C 


Collector Cutoff Current} Vce =Vcev Vee =— 1.5V 
Vece'o(susy’ | Collector Emitter Ic = 0.2A 
: Sustaining Voltage L =25mH 


dic/dt 


RESISTIVE LOAD 


[Parameter | Test Conditions | Win. | Typ. | Wax. 


Rise Time Vcc = 160V 
Storage Time Veg =— 5V lpi = 1A 
Fall Time Ree =2.52 tp = 30us 
See fig. 1 


Pulsed : Pulse duration = 300s, duty cycle = 2%. 


3 
> 


Collector-emitter 
Saturation Voltage 


T, = 100°C 
Tj; = 100°C 
T; = 100°C 


Base-emitter Saturation 
Voltage 


lc =6A Ip =0.6A Tj) =100°C 
T, = 100°C 


Rated of Rise of 
on-state Collector 
Current 


Collector Emitter 
Dynamic Voltage 


Vec = 160V Rc =0 
A/us 


See fig. 2 


Vcc = 160V 
Re =27Q 
See fig. 2 
Vcc = 160V 
Re =27Q 
See fig. 2 


Collector Emitter 
Dynamic Voltage 


wn 


| Unit _| 
us 
Us 
us 
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ELECTRICAL CHARACTERISTICS (continued) 
INDUCTIVE LOAD 


Storage Time Velamp = 200V 
Fall Time lp =0.6A 

Tail Time in Turn-on Ree = 4.20 
Crossover Time See fig. 3 


Storage Time Voc = 160V Velamp = 200V 
Fall Time lc = 6A lg =0.6A 

Tail Time in Turn-on Veg =— 5V Repo = 4.20 
Crossover Time Lo =1.3mMH T, = 100°C 


See fig. 3 


Storage Time Vcc = 160V Velamp = 200V 

Fall Time lc =6A Ip =0.6A 

Tail Time in Turn-on Veep =0 Reo =6.8Q 
Le =1.38mMH See fig. 3 


Storage Time Vcc = 160V Velamp = 200V 
Fall Time Ic =6A Ip =0.6A 
Tail Time in Turn-on Vep =0 Rpe =6.82 
Lo =1.38mH T, = 100°C 
See fig. 3 
Pulsed : Pulse duration = 300us, duty cycle = 2%. 


Figure 1 : Switching Times Test Circuit (resistive load). 


| Ic Re (2) 


(1) Fast electronic switch 


I vce Vec (2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


VCE sat dyn 


dic dt = O9 Iccat try 


| 
—>| 2 us eee | 


4 “us 


Figure 3a : Turn-off Switching Test Circuits. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :- closed for tsi, th, te 
— open for Vcew 
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Power and Is Derating vs. Case Temperature. 


DC and Pulse Area. 
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Collector-emitter Voltage vs. Base-emitier 


Resistance. 


Transient Thermal Response. 
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DC Current Gain. 
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Saturation Voltage. Saturation Voltage. 
j AGEL BE (V) 4 “CE _VBE (v) 
Ic/Ip = 10 


---T 

: Saeeee 
PESS EARS REe 
EERE OR eR REGO R)) 
SeeReeee va 


| LL 


10 15 
Switching Times versus Collector Current (induc- Switching Times versus Collector Current (induc- 
tive load). tive load). 


4074 pt 


bg 1 } 
Veo = 160 V Vag = -5 V 
Ic/Ip = 10 Ago = 4.22 
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SWITCHING OPERATING AND OVERLOAD AREAS 


Transistor Forward Biased Transistor Reverse Biased 
- During the turn-on - During the turn-off with negative base emitter 
- During the turn-off without negative base-emitter voltage 
voltage and 6.8Q < Ree < 50 Q 
Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 
Ic (A) 
25 AL - Te (A) 


BBE Reece eERe 
Ry oe 
Se a 
Jeers | is 
eceoa i 
i 
a 
a 


0 50 400 450 200 7 250 300 0 50 400 150 #200 250 300 
The hatched zone can only be used for turn-on 
Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 
I (A) I A 
gp LesM 59 LoSM (A) 


eae eae ee ee 

ea ee ee 

ed gt a ee 
30 


1400 150 200 250 300 0 100 150 200 250 300 
‘High accidental surge currents (l>ICM) are allowed if they are non repetitive and applied less than 
3000 times during the component life 

The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 
lation of the maximum value of the short-circuit for has to be used for the turn-off 

a given base current Ip (90 % confidence). 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

m VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Unit_| 

[tem | Base Peak Curent. —SSC—=—“s*S*S*~‘“‘—‘S*S*sSC“‘CSCSSSOSC*C*‘ ACW 
(B. E junction in avalanche) 

| Pior_| Total Dissipation atTe < 25°C 120 | 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.46 


ELECTRICAL CHARACTERISTICS (T.as-. = 25°C unless otherwise specified) 


Symbol Test Conditions | Min. 
IcER Collector Cutoff Voce = VceEv 
Current (Ree =10Q) | Voce =Vcev Te = 100°C ; 
IcEv Collector Cutoff Voce =Vcev Vee =— 1.5V 0.5 mA 
Current Voce =Vcev Vee =— 1.5V Te. = 100°C 2 mA 
Emitter Cutoff Veg =5V 
Current (Ic = 0) 
VceEo(sus) | Collector Emitter Ic = 0.2A 
Sustaining Voltage L =25mH 
VEBO Emitter-base 
Voltage (Ic = 0) 


Collector-emitter 


Ip =0.13A 


Saturation Voltage Ic = 4A lp =0.4A 
lc =6A lp =0.75A 
lc =2A Ip =0.13A T, =100°C 
lp = 0.4A T, = 100°C 


Ip =0.75A T,=100°C 
VeE(sat). | Base-emitter Ip =0.4A 
Saturation Voltage Ic = 6A lp =0.75A : 
lc =4A Ip=04A 1, = 100°C 
lp =0.75A 


Rated of Rise of 
on-state Collector 
Current 


Collector Emitter 
Dynamic Voltage 


Voc = 200V 


di,/dt 


RESISTIVE LOAD 


See fig. 2 


Vec = 200V 
Re =50Q 
See fig. 2 
Vec = 200V 
Re = 50 
See fig. 2 


Collector Emitter 
Dynamic Voltage 


Rise Time Voc = 200V lc =6A 


Storage Time Veg =— 5V lpi =0.75A 
Fall Time Ree =3.3Q tp = 30us 
See fig 1 
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ELECTRICAL CHARACTERISTICS (continued) 
INDUCTIVE LOAD 


Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 
Fall Time 
Tail Time in Turn-on 


Storage Time 
Fall Time 
Tail Time in Turn-on 


Vcc = 200V 
Ic =4A 

Veep =— 5V 
Lo = 2.5mH 


Voc = 200V 
lc =4A 
Veg =— 5V 
Lo =2.5mH 
See fig. 3 


Vec = 200V 
lc =4A 
Veep =0 
Lo =2.5mH 


Vec = 200V 
lc =4A 
Vep =0 

Le =2.5mH 
See fig. 3 


Velamp = 200V 
lp =0.4A 

Ree = 6.30 
See fig. 3 


Velamp = 250V 
lp = 0.4A 
Ree = 6.30 


Velamp = 250V 
Ip =0.5A 

Ree = 7.5Q 
See fig. 3 
Velamp = 250V 
Ip =0.4A 

Ree = 7.52 


* Pulsed : Pulse duration = 300us, duty cycle = 2%. 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast electronic switch 
Ripy(?) (2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


Ic = 'csat —~ 


Ic =01 


VCE sat dyn 


ICsat 


Figure 3a : Turn-off Switching Test Circuits. 
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(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :- closed for ts, th, te 
— open for Vcew 


DC and Pulse Area. 
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DC Current Gain. 
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Power and Isp Derating vs. Case Temperature. 


Collector-emitter Voltage vs. Base-emitter 
Resistance. 


Sete a eee 
P| PM EE ET 
CCN oct 
| tT ENN ETT 
Beall 
PTT 
baal tol ee 


350 


300 


250 


200 


40 402 404 


Minimum Base Current to saturate the Transistor. 
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Saturation Voltage. 
Vee. Vag (V 
(oe Yee) 


Veg. Vag CV) 
Passa 2 
Switching Times versus Collector Current (resistive load). 


Saturation Voltage. 


BUV42 


40 
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Switching Times versus Collector Current (induc- 
t (ys) 


tive load). 


Switching Times versus Collector Current (induc- 


tive load). 
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SWITCHING OPERATING AND OVERLOAD AREAS 


O 
ie) 
R 
Ra? = 6.329 
TRANSISTOR REVERSE BIASED 


BE 

TRANSISTOR FORWARD BIASED 

- During the turn-on 

- During the turn-uff withuut neyotive bas 
emitter voltage and 7.500 <¢ App <¢ 5022. 


- During the turn-off with negative base-emitter 
es 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 


< 
iz) 
m 


0 100, 200 300 400 


The hatched zone can only be used for turn-on. 


Forward Biased Accidental Overload Area 
(FBAOA). (RBAOA). 


I (A) 
40 CSM 


5 A 


S 
aN 
St. 


10 


0 400 200 300 400 


The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 
lation of the maximum value of the short-circuit for has to be used for the turn-off. 
a given base current Ip (90% confidence). 


High accidental surge currents (I > Icm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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TI SGS-THOMSON 
SF icROELECTRONICS BUV42A 


FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

» LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter | Value nit 


Collector-emitter Voltage (Vac =~ 1.5V) 
els emitter Voltage = = 0) 


Pior | Total Dissipation at Tz < 26°C 


Storage Temperature — 65 to 200 
Max. Operating Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.46 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbol Test Conditions | Min. | Typ. | Max. | Unit 
IcCER Collector Cutoff Voce = Vcev 0.5 mA 
Current (Ree = 102) | Voce =Vcev Te = 100°C : 
IcEv Collector Cutoff VceE = VoeEv Vee =— 1.5V 
Current Voce =Vcev Vee =—1.5V Te = 100°C 
Emitter coo Veg =5V 1 mA 
Current (Ic = 
VceEo(sus) | Collector — Ic = 0.2A 300 V 
Sustaining Voltage L =25mH 
VEBO Emitter- eee le =50mA 7 V 
Voltage (Ic = 
VceE(saty. | Collector-emitter = = 
Saturation Voltage 
VeE(sat) | Base-emitter 
Saturation Voltage 


di,/dt Rate of Rise of Vcc =250V Ro =0 lpi =0.6A 
on-state Collector tp = 3s T, = 100°C 
Current See fig. 1 


INDUCTIVE LOAD 


[sxe [Parameter [eet natn [wins [yes [wx [on 


Storage Time Voc = 250V Velamp = 300V 

Fall Time Ic =4A Ip =0.4A oe : 
0.7 us 

ae | 


Crossover Time Veep =— 5V Ree = 6.250 
Lo =3.1MH T, = 100°C 
see fig. 2 


lcwott = 6A 
Vep =— 5V lp; =0.4A 

Rep = 6.252 
See fig. 2 


Maximum Collector 
Emitter Voltage 
without Snubber 
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Figure 1 : Turn-on Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non-inductive resistor 


Ic = 'Csat — 


Ic = 01 
dip/dt = 09 Icsaz/ty, 


Figure 2 : Turn-off Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non-inductive resistor 
(3) Fast recovery rectifier 
SW :-—closed for ts, th, te 


— open for Vcew ase 


01VcE clamp 


Veiamp 
R(p)(2) 


VeB 
ie 
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Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 


he tal 
es 


tows | | TL 


» $125 °C 
tr <0.5 ps 
0 400 200 300 400 0 400 200 300 400 
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kg SGS-THOMSON BUV46/FI 
7 ncrosectromes BUV46A/AFI 


HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUV46/A and BUV46FI/AFI are silicon multi- 
epitaxial mesa NPN transistors in the jedec TO-220 
plastic package and ISOWATT220 fully isolated 
package respectively, intended for high voltage, fast 
switching applications. 


ISOWATT220 


INTERNAL SCHEMATIC DIAGRAM 
C 


ABSOLUTE MAXIMUM RATINGS 


TO-220 BUV46 BUV46A 
eymne ratapieter ISOWATT220 | BUV46FI | BUV46AFI junit 
Collector-emitter Voltage (Vee = 0) 1000 


Collector-emitter Voltage (Vee =— 2.5V) | 50 1000 
Collector-emitter Voltage (Ip = 0) 


| tes [Basecurent | A 
To TOO™OCSC‘“‘“‘(CS™*™*™*™*™~*dC TRB iSOWAATTZ-D| 
| Prot __| Total Power Dissipation atT.<25°C | | | 
October 1988 1/2 
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BUV46/FI-BUV46A/AFI 


THERMAL DATA 


Thermal Resistance Junction-case max 


Symbol Test Conditions 
ICER Collector Cutoff Voce = Vcex 
Current (Ree = 102) Voce = Vcex Te = 125°C 
IceEx Collector Cutoff Voce =Vcex Vee =— 2.5V 
Current Voce =Vcex Vee =— 2.5V Te = 125°C 
lEBo Emitter Cutoff Ven =/V 
Current (Ic = 0) 


VceEo(sus) | Collector-emitter lc = 100mA for BUV46/F I 
Sustaining Voltage for BUV46A/AFI 


VceE(sat)’ | Collector-emitter for BUV46/FI 
Saturation Voltage lc =2.5A lp =0.5A 
lc =3.5A lp =0.7A 
for BUV46A/AFI 
lc =2A lp =0.4A 
lc =3A lp =0.6A 
VeeE(sat) | Base-emitter for BUV46/FI 
Saturation Voltage Ic = 2.5A Ip =0.5A 
for BUV46A/AFI 
lc =2A Ip =0.4A 


ton Turn-on Time Ic =2.5A Vcc = 150V 
ts Storage Time lp; =—lpo =0.5A 

tr Fall Time for BUV46/FI 

ton Turn-on Time Ic =2A Vec = 150V 
te Storage Time lpi =— Ilpe =0.4A 

ty Fall Time for BUV46A/AFI 


* Pulsed : pulse duration = 300us, duty cycle = 1.5%. 
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kg, SGS-THOMSON 
Jf wicrogLectromes BUV50 


FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


a 
[Vee | Coletoremiter Votage (la =o) SSS 
[Veso | Emitertase Votage (lo =) ——SOSC~“~“~“‘“*~“~*‘—*SCS*t‘“‘“~sSS 
[te | Golector Curent 
[tou | Collector Peak cure ——SSOSC~“~“S*~*~‘“‘~*~*S*S*S*é~sSC“‘“‘SCSC*” 

et 

feoeeomccas 


| is | BaseCurent 
sen 
(B.E. elec in avalanche) 


Storage SS reTe ~— 65 to 200 
oa Max. Operating Junction Temperature a ee C 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


Collector Cutoff 
Current 
(Ree = 10Q) 


Collector Cutoff 
Current 


VcEO(sus)” Collector Emitter 
Sustaining Voltage 
VeBo Emitter-base 
Voltage (Ic = 


Vocg(sat)” | Collector-emitter 
Saturation Voltage 

Vpe(sat). | Base-emitter 
Saturation Voltage 

di,/dt Rate of Rise of 

On-state Collector 
Current 

Vce(2ps) | Collector-emitter 
Dynamic Voltage 

VceE(4us) | Collector-emitter 
Dynamic Voltage 
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Voce = Vcev 
Voce = VoEV c= 100°C 


Voce =Vcev Vee =— 1.5V 


Voce =Vcev Vee =—1.5V Te = 100°C 


Emitter Cutoff Veg =5V 
Current (Ic = 0) 


Ic = 0.2A 
L =25mH 


Vcc = 100V Reo =0 


See fig. 2 
Voc =100V_ Ip; =2A 


See fig. 2 
Voc =100V Ip; =2A 


See fig. 2 
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mA 
V 
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va 
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ELECTRICAL CHARACTERISTICS (continued) 


TURN-OFF SWITCHING CHARACTERISTICS 
On Inductive Load (with negative bias) 


[Symbet [Test Ganaions in [ms Pi [oni 
Coss [14 
2 7 
[feos [02 
[rear [03] ye 
Tree [0.05 
[reor [01 
[Tete [03 


Ilo =20A, 15 =2A, Veg =-5V 
Voc = 100 V, Velamp = 125 V 
Lo = 0.25 mH, Ree = 1.32 

See fig. 3 


TURN-OFF SWITCHING CHARACTERISTICS 
On Inductive Load (without negative bias) 


Sa en eee 


ts: T; = 25°C 


Is 100°C es o0A neon Nee OV 
th Voc = 100 V, Velamp = 125 V 
qT, = 100 °C Lo = 0.25 mH, Rep = 4.72 
” See fig. 3 
T, = 100 °C 


* Pulsed ° Pulse duration = 300us, duty cycle = 2%. 
Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast switching 
(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


VCE sat dyn 


' 
—el 2us <— | 
| 
—_| aus | ae 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :- closed for ts, th, te 
— open for Vcew 
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Power and Is Derating versus Case Tempera- 


ture. 


DC and AC Pulse Area. 
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Collector-emitter Voltage versus Base-emitter 


Transient Thermal Response. 


Resistance. 


Vce_{V) 


300 


25 


Minimum Base Current to saturate the Transistor. 


DC Current Gain. 


Ig (A) 


30 % confidence 


25 


20 
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Saturation voltage 


Saturation Voltage. 


Vee, V (V) 
3 oe BE 


Vee. Vae () 


<r 


40 


30 


10 


(resistive load). 


Switching Times versus Collector Current 
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Switching Times versus Collector Current 


Vere ag 


Switching Times versus Collector Current 


(inductive a 
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SWITCHING OPERATING AND OVERLOAD AREAS 


Rg? = 1.32 


Transistor Forward Biased Transistor Reverse Biased 
- During the turn-on - During the turn-off with negative base emitter 
- During the turn-off without negative base-emitter voltage 

voltage and 4.70 < Rees 50 Q 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 
= Ir (A) - Ic (A) 


T; <€ 100 °C 


| | 
a 


0 50 100 4150 200 250 
The hatched zone can only be used for turn-on. 


Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 
ae Icsm {A) aq Icsm {A) 


ak : a 
c0 Y - 

Looe: 
Maal 


100 150 200 250 
The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 


lation of the maximum value of the short-circuit for has to be used for the turn-off. 
a given base current lp (90 % confidence). 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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wa SGS-THOMSON 
SF iicROELECTROMICS BUV51 


FAST SWITCHING POWER TRANSISTOR 


a» FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

m VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 
C 


ABSOLUTE MAXIMUM RATINGS 


r Veey | Colectoremiter Volage Var =-15¥)—SsSCSC~S~—sSCSSSC=« OT 
[Veeo | Golectoremiter Votage (la =0)—=—SSSCSC~C~S~S~dtCSS 
Veso | Emiterbase Volage (le=0) —=SCSC~C~SC~‘“~s~C~s~idSSS 
Po 
[Collector Peak Curent ——~SCSC~“‘“‘*S*S*~“~“~“<—r CSS 

aia a 

aan: See 


| tom | 
| ts | Base Curent 
ten [Base Peak uren’ 
(B.E. Eee in avalanche) 
[Fier | Total Dspaon a Te <a Ys 


Storage Maul — 65 to 200 — 
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THERMAL DATA 


Thermal Resistance Junction-case max 1.17 


ELECTRICAL CHARACTERISTICS (T,ase = 25°C unless otherwise specified) 


Symbol Test Conditions 


IcER Collector Cutoff Vce = Vcev 
Current (Ree = 10Q) Voce =Vcev Te = 100°C 


IcEV Collector Cutoff Current! Vce =Vcev Vee =— 1.5V 
Voce =Vcev Vee =— 1.5V T. = 100°C 
(Ic =0) 


VceEo(sus) | Collector Emitter Ic = 0.2A 


Sustaining Voltage L =25mH 


VEBOo Emitter-base Voltage le =50mA 
(Ic = 0) 


VcE(sat)” | Collector-emitter = 
Saturation Voltage 


=| 
> 


T, = 100°C 
T, = 100°C 
T, = 100°C 
VeeE(saty’ | Base-emitter Saturation 
Voltage 
T; = 100°C 
T, = 100°C 
dic/dt | Rated of Rise of Voc = 160V 
on-state Collector 
Current See fig. 2 


Vce(2ps) | Collector Emitter Voc = 160V 
Dynamic Voltage Ro = 162 
See fig. 2 


VceE(4ps) | Collector Emitter Voc = 160V 
Dynamic Voltage Ro = 162 
See fig. 2 


n 
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ELECTRICAL CHARACTERISTICS (continued) 
RESISTIVE LOAD 


pe ee es | ee 


Rise Time Voc = 160V lc = 14A 
Storage Time Vep =— 5V lp; =1.7A 
Fall Time Ree = 1.4Q tp = 30us 


Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 
Fall Time 
Tail Time in Turn-on 


Storage Time 
Fall Time 
Tail Time in Turn-on 


See fig. 1 


Voc = 160V 
Ic = 10A 

Vep =— dV 
Le =0.8mMH 


Voc = 160V 
Ic = 10A 
Veep =— 5V 
Lo =0.8mH 
See fig. 3 


Voc = 160V 
lc = 10A 
Veep =0 
Leo = 0.8mH 


Veco = 160V 
Ic = 10A 
Veep =0 

Lo =0.8mH 
See fig. 3 


Velamp = 200V 
Ip =1A 

Ree =2.5Q 
See fig. 3 


Velamp = 200V 
Ip =1A 

Ree = 2.52 

T, = 100°C 


Velamp = 200V 
lp = 1A 

Ree = 4.70 
See fig. 3 
Velamp = 200V 
lp =1 

Ree = 4.70 

T, = 100°C 


* Pulsed : Pulse duration = 300s, duty cycle = 2%. 


Figure 1 : Switching Times Test Circuit (resistive load). 


| Ic Re (2) 


1) Fast switchin 
Tyee (1) Fast switching 


(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


VCE sat dyn 


di. dt = OD Ica: try 


' 
—m! 2 us i | 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :-— closed for tsi, th, te 
— open for Vcew 


Ripyl2! 


Ves 
aie 


Figure 3b : Turn-off Switching Waveforms (inductive load). 
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Power and Is Derating versus Case Tempera- 


ture. 


DC and AC Pulse Area. 


Collector-emitter Voltage versus Base-emitter 


Resistance. 


Transient Thermal Response. 
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DC Current Gain. 
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Minimum Base Current to saturate the Transistor. 


Ip (A) 


90 % confidence 
= 41.5 V 
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Saturation Voltage. 


Saturation Voltage. 
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Switching Times versus Collector Current ea load). 
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Switching Times versus Collector Current (induc- 


tive load). 
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SWITCHING OPERATING AND OVERLOAD AREAS 


Re2=132 


Transistor Forward Biased Transistor Reverse Biased 
- During the turn-on - During the turn-off with negative base emitter 
- During the turn-off without negative base-emitter voltage 

voltage and 4.7Q< Ree < 502 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 
In (A) 
30 


0 50 400 450 200 250 0 50 400 150 200 250 300 
The hatched zone can only be used for turn-on. 
Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 
I (A) I (A) 
go cSH go cose 


Oe AA se eee 


30 
7 : }+h HR 


B ZY 
(Hf YY 
Wf yy 
_ 7 hrc aaeeeeee 
0 50 100 450 200 250 ) 50 100 150 200 250 300 
The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 


lation of the maximum value of the short-circuit for has to be used for the turn-off. 
a given base current Ip (90 % confidence). 


High accidental surge currents (|>Ilcm) are allowed if they are non repetitive and applied less than 
3000 times during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a» LOW SWITCHING LOSSES 

mn VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Veev | Collectoremiter Votage Vas =-15) —SSCSC~C~S~—tCOtCtCSCSti 
[Veco | Colectoremitier Votage (le =) —SSSCSCSCSCSC~S~ as 
a 
0S 

ene: Counc! 

ee 

pal ane ae 


| Veso_| 
Ic 
Tis [Base Current 
| Prot _| Total DissipationatT.<25°C CEC 

qT, 


ine Max. Operating Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTIC(T .a5¢ = 25°C unless otherwise Specified) 


Test Conditions 


Collector Cutoff Voce = Vcev 
Current (Rae = 102) | Voce = Vcev 


Collector Cutoff Vee = Vcev Vee =— 1.5V 
Current Voce =Vcev Vee =— 1.5V T. = 100°C 


Emitter Cutoff 


3 
> 


Current (Ic = 0) 


*! Collector Emitter 
Sustaining Voltage 


Emitter-base 
Voltage (Ic = 0) 


VoceE(saty” | Collector-emitter 
Saturation Voltage 


VpE(sat) | Base-emitter 

Saturation Voltage 
dic/at Rated of Rise of 

On-state Collector 
Current 

Vce(2ns) | Collector Emitter 
Dynamic Voltage 

Vce(4us) | Collector Emitter 
Dynamic Voltage 
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lp =0.27A 
lp =0.8A 
Ip = 1.5A 
Ip =0.27A 
lp =0.8A 
Ig =1.5A 


lp =0.8A 
Ig =1.5A 
lp =0.8A 
Ip = 1.5A 


Voc = 200V Rc =0 


See fig. 2 


Vcc = 200V 
Ro = 250 
See fig. 2 
Vcc = 200V 
Ro = 252 
See fig. 2 


ka, SGS-THOMSON 
Y/ wmncrosecrnomes 


e< [ee [BE [<<< <<<<<<| <| <| 3/88 


BUV52 


ELECTRICAL CHARACTERISTIC (continued) 
RESISTIVE LOAD 


Symbol |___Farameter_{___TestConatione_{_ win. {| Typ. {_ Mex. {_Uatt_ 


Rise Time Vcc = 200V Ic = 12A 
Storage Time Vea =- 5V Ipo = 1.5A 
Fall Time Ree = 1.70 tp = 30us 


See fig. 1 


Storage Time Voc = 200V Velamp = 250V 
Fall Time lc =8A lp =0.8A 

Tai! Time in Turn-on Veep =- 5V Ree =3.12 
Crossover Time Lo = 1.3MH See fig. 3 


Storage Time Vec = 200V Velamp = 290V 

Fall Time Ic =8A Ip =0.8A 

Tail Time in Turn-on Veg =— 5V Reo =3.19 

Crossover Time Lo = 1.38mMH T, = 100°C 
See fig. 3 


Storage Time = Velamp = 250V 

Fall Time = Ig =0.8A 

Tail Time in Turn-on Reo = 5.60 
See fig. 3 


Storage Time Voc = 200V Velamp = 250V 

Fall Time lc = 8A lp = 0.8A 

Tail Time in Turn-on Veep =0 Ree = 5.60 
Lo = 1.38mMH T; = 100°C 
See fig. 3 


* Pulsed : Pulse duration = 300us, duty cycle = 2%. 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast switching 
(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


VCE sat dyn 


{ 
—e] 2s — 


Figure 3a : Turn-on Switching Test Circuits. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :- closed for tsi, th, te 
— open for Vcew 


0 1 VCE clamp 


t , 1 
ts tet tf, — Tey el 


Sree 
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Power and Is Derating versus Case Tempera- 


DCand AC Pulse Area. 
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Transient Thermal Response. 
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Saturation Voltage. Saturation Voltage. 
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Switching Times versus Collector Current (induc- Switching Times versus Collector Current (induc- 
tive load). ; tive load). 


SSS 


=== SSS SS SSS 
eal PT ae | Se (at + a Se ae 
an oe ee GS BS =a 
to eal 
4074 eee 107? 4 


= 200 V Vag 


0.8 A Ago = 3. eB Trp (Al 


Veo = 200 V Yep * = -5 V 


OT kz SGS-THOMSON 
47 MICROELECTROMICS 
518 


BUV52 


SWITCHING OPERATING AND OVERLOAD AREAS 


Rg? = 1.39 


Transistor Forward Biased Transistor Reverse Biased 

- During the turn-on - During the turn-off with negative base emitter 
- During the turn-off without negative base-emitter voltage 

voltage and 5.6Q < Ree < 50 2 


Forward Biased Safe Operating Area Reverse Biased Safe Operating Area 
(FBSOA). (RBSOA). 


Eee 
ae Se ee 
poe A 
ee sa 
ee 
i tesla hed 
a ae ee 
ee ae ee 
a ee ae 
0 50 400 450 = 200250 = 300 0 50 400 150 200 250 300 350 

The hatched zone can only be used for turn-on. 

Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 

(FBAOA). (RBAOA). 
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The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 
lation of the maximum value of the short-circuit for has to be used for the turn-off. 
a given base current IB (90 % confidence). 


High accidental surge currents (I lcm) are allowed if they are non repetitive and applied less than 3000 times 
during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


FAST SWITCHING TIMES 

LOW SWITCHING LOSSES 
LOW BASE CURRENT REQUIREMENTS 
VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Synib 

Collector-emitter Voltage (Vege =— 1.5V) 

Collector-emitter Voltage (Ia = 0 a ae 
0) 


300 

a 
[tow | Base Peak Curent ——~—~SC~C~“‘C*~*S*S*~“‘C‘“‘SdSCSCNCO#“‘éySCSCSCSCS 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 |, oe 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


Symbol | Parameter | ___TestConditions ‘| -Min. | Typ. | Max. | Unit 
IcER Collector Cutoff Vee = Vcev 0.5 mA 
Current Voce =Vcev Tc = 100°C 2.5 mA 
(Ree = 10) 
Icev Collector Cutoff Voce =Vcev Vee =— 1.5V 0.5 mA 
Current Vee =Vcev Vee =—1.5V Te. = 100°C 2 mA 
leBo Emitter Cutoff Vep =5V 1 mA 
Current (Ic = 0) 
VceEo(sus)’ | Collector Emitter Ic =0.2A 300 V 
Sustaining Voltage | L =25mH 
VeBO Emitter-base le =50mA 7 V 
Voltage (Ic =0) 
Vce(sat)’ | Collector-emitter 
Saturation Voltage T, = 100°C 
VpeE(sat)” | Base-emitter 
Saturation Voltage T; = 100°C 


Rate of Rise of Vcc =250V Ro =0 lpi = 1.05A 
On-state Collector | tp =3ps T, = 100°C 
Current See fig. 1 


INDUCTIVE LOAD 


Symbol Test Conditions 
lc =7A Ip =0.7A 


Lo = 1.8mH T, = 100°C 
Maximum Collector 


see fig. 2 
Emitter Voltage 
without Snubber 


Icwott = 10A 
Vege =— 5V lp; =0.7A 

Rep = 3.62 
See fig. 2 
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Figure 1 : Turn-on Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non-inductive resistor 


Rc (2) 


Figure 2 : Turn-off Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non-inductive resistor 
(8) Fast recovery rectifier 
SW : —closed for ts), th, te 
— open for Vcew VcE Ic 
(V) (Al 
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Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 


ee (a7 SGS-THOMSON 
, MICROELECTRONICS 
524 


SGS-THOMSON 
NICROELECTRONICS BUV56 


ky 


FAST SWITCHING POWER TRANSISTOR 


a SUITABLE FOR SWITCH MODE POWER SUP- 
PLY, UPS, DC AND AC MOTOR CONTROL 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


High voltage, high speed transistor suited for use on 
the 220 and 380V mains. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-emitter Voltage (Vee =— 1.5V) 
Collector-emitter Voltage (lg = 0) 

= 0) 


|BaseCurent 
| teow | Base Peak Curent | 


Max. Operating Junction Temperature 150 


Toni 
50 
50 

Tle [Goleciorcurent SS SSSSC~C~“~S*~“‘“s~*S*idSSSC“ 
is 
Tw 

<a 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.76 


ELECTRICAL CHARACTERISTICS (T 2,5. = 25°C unless otherwise specified) 


Test Conditions 


Collector Cutoff Voce = Vcev 
Current (Ree = 10) Vce = Vcev Tc = 100°C 


Symbol Ty 


TC 


0.2 mA 
1.5 mA 


0.2 mA 
1.5 mA 


IcER 


ICEV Collector Cutoff Current VcE = Vcoev VBE =— 1.5V 
Voce =Vcev Vee =-— 1.5V Tec = 100°C 


Emitter Cutoff Vep =5V 
Current (Ic = 0) 


VCEO (sus) Collector Emitter lc = 0.2A 450 
Sustaining Voltage L =25mH 


S 


n 


VeEBO Emitter-base Voltage Ile = 50mA 4 
(Ic =0) 
VceE(sat) | Collector-emitter lc = 5A Ip =1A 

Saturation Voltage Ic = 5A Ip =1A 
VpBE(sat)’ | Base-emitter Saturation | lc =5A Ip =1A 
Ic =5A Ip =1A 
Vcc =300V Rc =0 
tp = SUS 
See fig. 1 


Voltage 


Rated of Rise of 
on-state Collector 
Current 


T, = 100°C 


Igy = 1.5A 
T, = 100°C 


on 


di,/dt 


INDUCTIVE LOAD 


ts 
tt 


Storage Time Voc = 400V Velamp = 450V 
Fall Time lc =5A Ip =1A 
te Crossover Time Vep =— 5V Rep = 2.52 
Lo =4mH 


See fig.2 


Maximum Collector Icwott = 7.5A 

Emitter Voltage without Ip1 =1A 

Snubber : Rep = 2.52 
See fig.2 
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Figure 1 : Turn-on Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non-inductive resistor 


Figure 2 : Turn-off Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non-inductive resistor 
(3) Fast recovery rectifier 
SW :—closed for ts, th, te 
— open for Vcew 


'p 
Ripyi2) 
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Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 


Ty < 425 “C 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Vege =— 1.5V) a ee 
[Veco | Collectoremitter Votage(ls=0)SSC~dSCC‘“‘~‘sSCSCSC*C*S 
Emitter-base Voltage (Ic = 0) i aan 
| tc | CollectorCurrent, 
| tom | Collector Peak Current, =| 
[tp | BaseCurens —SC=“*~“‘*‘~S*S*S*~‘“s*~*~é~dSC‘“‘CSNONSC*”Y 
law ae ae 
aa ae 

a a 


Base Peak Current 


250 
125 
7 
50 
10 
18 
3 
250 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


ICER Collector Cutoff Voce = VceEv 
Current Voce =Vcev Te = 100°C 
(Ree = 10Q) 


IcEv Collector Cutoff Voce =Vcev Vee =— 1.5V 
Current Voce =Vcev Vee =-—1.5V Te. = 100°C 
leBo Emitter Cutoff Vep =5V 
Current (Ico = 0) 
VceEo(sus)* | Collector Emitter Ic =0.2A 125 
Sustaining Voltage | L = 25mH 
VEBO Emitter-base le =50mA 7 
Voltage (Ic = 0) 


VCE (sat) Collector-emitter 
Saturation Voltage 
VpE(sat)’ | Base-emitter 
Saturation Voltage 
dic/dt 


RESISTIVE LOAD 


> 33 33 
<< << = <<e<c<cicccccc < <= 
je< [e< BE ae _ 


1 
4 
1 


| 
> 


Rated of Rise of 
On-state Collector 
Current 


Voc = 100V 


A/us 


See fig. 2 


Voc = 100V 
Re = 2Q 
See fig. 2 
Voc = 100V 
Ro =2Q 
See fig. 2 


Collector-emitter 
Dynamic Voltage 


Collector-emitter 
Dynamic Voltage 


Rise Time 
Storage Time 
Fall Time 


Voc = 100V 
Vep =— 5V lp, =7.5A 
Rg = 0.3382 tp = 30us 
See fig. 1 


tr 
ts 
tt 
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ELECTRICAL CHARACTERISTICS (continued) 
INDUCTIVE LOAD 


Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 
Fall Time 
Tail Time in Turn-on 


Vec = 100V 
Ic = 50A 

Veg =— 5V 
Lo =0.1mMH 


Voc = 100V 
lc = 50A 
Vep =— 5V 
Lo =0.1mMH 
see fig. 3 


Velamp = 125V 
lp =5A 

Ree = 0.50 
see fig. 3 


Velamp = 125V 
Ip =5A 

Ree = 0.52 

T, = 100°C 


Veclamp = 125V 
Ip =5A 
Ree = 1.52 


see fig. 3 


Velamp = 125V 
Ip =5A 

Repo = 1.50 
T, = 100°C 


Storage Time 
Fall Time 
Tail Time in Turn-on 


Voc = 100V 
Ic = 50A 
Veep =0 

Lo = 0.1mMH 
see fig 3 


* Pulsed : Pulse duration = 300s, duty cycle = 2% 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast switching 


(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


VCE sat dyn 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :- closed for ts:, th, te 
— open for Vcew 
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Power and Isp Derating versus Case 


Temperature. 


DC and AC Pulse Area. 
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Collector-emitter Voltage versus Base-emitter 
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Saturation Voltage. 


Saturation Voltage. 
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Switching Times versus Collector Current (resistive load). 
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SWITCHING OPERATING AND OVERLOAD AREAS 


Transistor Forward Biased Transistor Reverse Biased 
- During the turn-on - During the turn-off with negative base emitter 
- During the turn-off without negative base-emitter voltage 

voltage and 1.5Q < Ree < 50Q 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 
Ic (A) Ic (A) 
100 100 T 
> a ae alin 
(a ae aes 
oe ee ean 
ee ae ie 
re i eed 
(are a is plete 
sans call ag |_| 
ele lees y 
ia Oe ae a 
0 50 100 ae 200 250 
The hatched zone can only be used for turn-on. 
Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 
Iegu (A) _ (A) 


<400 °°) he 


aoe Ses Ds a 

age ON ieacalar deo ee ede ol 

bes Fe ck ia fm CE | RET 

SS as (RE la CU: a a De ee 

cr. Pe ea ae fea OS Ne a JG 

Pie ie ee aie dente 

75 B Te LET, yy Tom 75 i= Var = -5 V on ee El ee es ee 

CUM WH UUW OV) co Case) ee (a a Sale 

«0 GHEE: HHH A a (OS eae es a Gy ee 

UY YY YIU; YY Peete ple en pee 

—YH YH HH isla 

WY jYIWUWUw. Yin | Sa ee (a ol oe 
Wi ll WW) Poe ies le oe 
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The Kellog network a point) allows the calcu- After the accidental overload ‘current the RBAOA 
lation of the maximum value of the short-circuit for has to be used for the turn-off. 
a given base current Ip (90 % confidence). 


High accidental surge currents (I lcm) are allowed if they are non repetitive and applied less than 3000 times 
during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a» VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 
C 


ABSOLUTE MAXIMUM RATINGS 


SEs 


Collector-emitter Voltage (Vee =— 1.5V) 300 


Total Dissipation at Tc < 25°C 
Storage Temperature — 65 to 200 °C 
Max. Operating Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T,ase = 25°C unless otherwise specified) 
Symbol Test Conditions Min. | Typ. |Max.| Unit | 
IcER Collector Cutoff Current Vce = Vcev 1 mA 
(Ree = 10Q) Vc—e =Vcev Tc = 100°C 5 | mA 
IcEV Collector Cutoff Current Voce = VceEv Vee =- 1.5V 1 mA 
Vce = Vcev Vee =-1.5V To =100°C 4 mA 
Emitter Cutoff Current Vep =5V 1 mA 
(Ic =0) 
VcEo(susy” | Collector Emitter Sustaining | Ic =0.2A 200 V 
Voltage L =25mH 
VEBO Emitter-base Voltage le =50mA 
(Ic = 0) 


VcE(sat)’ | Collector-emitter Saturation 
Voltage 


lp =0.625A 
Ic =25A lp =2.5A 
Ic =40A Ip = 5A 

lc = 12.5A lp = 0.625A 
Ip =2.5A 
lp =5A 


Base-emitter Saturation 
Voltage 


VBE(sat)” 


Voc = 160V lp1 =3.75A 


T, = 100°C 


Rated of Rise of on-state 
Collector Current 


dic/dt 


See fig. 2 


Voc = 160V 
Ro = 6.40 
See fig. 2 
Vec = 160V 
Ro = 6.40 
See fig. 2 


Collector Emitter Dynamic 
Voltage 


VoE(2us) 


Collector Emitter Dynamic 
Voltage 


VcE(4us) 


an 


RESISTIVE LOAD 


Test Conditions 


Rise Time Voc = 160V 
Storage Time Vep =— 5V lpi =5A 
Fall Time Ree = 0.50 tp = 30us 
See fig. 4 
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ELECTRICAL CHARACTERISTICS (continued) 
INDUCTIVE LOAD 


Storage Time 

Fall time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 

Fall time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 
Fall time 
Tail Time in Turn-on 


Storage Time 
Fall time 
Tail Time in Turn-on 


* Pulsed : Pulse duration = 300us, duty cycle = 2%. 


Vcc = 160V 
Ic =25A 
Veep =— 5V 
Lo =0.32mH 


Voc = 160V 
Ic = 25A 
Veep =— 5V 
Lo =0.32mH 
See fig. 3 


Voc = 160V 
Ic =25A 
Vep =O0 
Lo =0.32mH 


Voc = 160V 
Ic = 25A 
Veep =0 

Lo =0.32mH 
See fig. 3 


Figure 1 : Switching Times Test Circuit (resistive load). 


Velamp = 200V 
lp =2.5A 
Ree =12 
See fig. 3 


Velamp = 200V 
lg =2.5A 
Ree =12 


Velamp = 200V 
lp =2.5A 

Ree =2.7Q 
See fig. 3 


(1) Fast electronic switch 


(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


VCE sat dyn 
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Figure 3a : Turn-off Switching Test Circuits. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :-— closed for tsi, tn, te 
— open for Vcew 
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Power and Is Derating versus Case Tempera- 


DC and AC Pulse Area. 
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Transient Thermal Response. 
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Saturation Voltage. 


Saturation Voltage. 
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Switching Times versus Collector Current 
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SWITCHING OPERATING AND OVERLOAD AREAS 


Transistor Forward Biased Transistor Reverse Biased 
- During the turn-on - During the turn-off with negative base emitter 
- During the turn-off without negative base-emitter voltage 

voltage and 2.7Q< Ree < 502 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 
Ic (A) Te (A) 
BO 


a Ce ES Ce ee 
ime (ee a 


80 


70 


NW 
ray 
= 


“Wil 


100 4150 20 250 300 
The hatched zone can only be used for turn-on. 


oO 


Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 


0.62 AY 
Yyy 


YY pp LILLE HY 


0 50 400 150 200 250 300 


The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 
lation of the maximum value of the short-circuit for has to be used for the turn-off. 
a given base current Ip (90 % confidence). 


High accidental surge currents (| > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[vee | Colectoremiter Votage (Vee =— tv) —~S~S~S~—~SCti‘“S~S~SO 
[Ves | Collectoremiter Votage (la =o) —SSSSSSSCSC~dC 
[Veeo | Emiter-base Volage (le=0) —SSC~“~“~“*~“s~*C“Csi‘“‘~SS 
Tle [ Colectorcunent —OSSSCSCSC~“‘“~S~“‘“SCS*d at 
Tiew | Collector Peak Curent ——SSCSC~“~“~“‘*~*~‘“‘“‘~‘~sCSC“‘~<S SS 
a 
Die. [2 

__ 

a 

pss e200 


| 7, | Max. Operating Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISITCS (Tease = 25°C unless otherwise specified) 
Symbol Test Conditions 
IcER Collector Cutoff Voce = Vcev 
Current (Ree = 102) | Voce =Vcev Tce = 100°C 
Icev Collector Cutoff Vee =Vcev Vee =— 1.5V 
Current Voce =Vcev Vege =— 1.5V T,. = 100°C 
lEBO Emitter Cutoff Veg =5V 
Current (Ic = 0) 
VceEo(sus)* | Collector Emitter Ic = 0.2A 250 
Sustaining Voltage L=25 mH 
VEBO Emitter-base le =50mA 7 
Voltage (Ic = 0) 


Collector-emitter 


Saturation Voltage 
di,/dt 
VcE(4us) 
Reo = 138 
See fig. 2 


*Pulsed . Pulse duration = 300us, duty cycle= 2% 


Base-emitter 
Saturation Voltage 


Rated of Rise of 
On-state Collector 
Current 


Collector Emitter 
Dynamic Voltage 


Vec =200V Rc =0 


See fig. 2 


Vcc = 200V 
Ro = 138 
See fig. 2 


Vcc = 200V 


Collector Emitter 
Dynamic Voltage 
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ELECTRICAL CHARACTERISTICS (continued) 
RESISTIVE LOAD 


Storage Time 


INDUCTIVE LOAD 


Voc = 200V 
Veep =— 5V 
Ree = 0.832 
See fig. 1 


Ic = 24A 
Ip, =3A 


Symbol Test Conditions | Min. | Typ. | 
Velamp = 250V 
lp = 1.6A 
Ree = 1.62 
See fig. 3 


Fall Time 


Tail Time in Turn-on 
Storage Time Voc = 200V 


Storage Time 


i 

i 

Fall Time aa ay 
ee ai 


Vcc = 200V 
lc = 16A 
Vep =0 


Velamp = 250V 
lp = 1.6A 

Ree =3.3Q 
See fig. 3 


Fall Time 
Tail Time in Turn-on 


Lo =0.63mH 


Ss 
f 
t 
Cc 
Ss 
f 
t 
c 
S$ 
f 
t 
Ss 
f 
tt 


Ic = 16A lp =1.6A 
Lc =0.63mH ~——‘T, = 100°C 


* Pulsed : Pulse duration = 300s, duty cycle= 2% 


Figure 1 : Switching Times Test Circuit (resistive load). 
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BUV62 


Ciyp. [max [unit 
Tos | 06 | as 


| Max. | Unit _| 
a ee ee 
0.08 0.2 
0.03 
0.15 


fo) 
NM 


(1) Fast switching 
(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


VCE sat dyn 


Figure 3a : Turn-on Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW .-— closed for ts, th, te 
— open for Vcew 
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Power and lIsjp Derating versus Case 


Temperature. 


DC and AC Pulse Area. 
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Collector-emitter Voltage versus Base-emitter 


Resistance. 


Transient Thermal Response. 


Voe_{) 


404 


i 
Secuansc aaa 


fal ee ea lg 


SS ee =o 
| | YY | 
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Minimum Base Current to saturate the Transistor. 


DC Current Gain. 


90 % confidence 


= 4.5°¥ 
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al Voltage. 


Saturation Voltage. 


Vee. Vee (V) 


4 


a 
ans 


SERRE 


Switching Times versus Collector Current (resistive load). 


a roid 
LINE os 
1A 


CCITT 
a 
ML A 


20 


A ATT 
EL TE 
A 
A 
WIE LTT 
WATE TM 
SMU MILT § 
SUL UT al 


Ic (A) 


15 


1.6 A Ago = 1.6 


Switching Times versus Collector Current (induc- 
0 
4 
1074 
10°¢ 


tive load). 


20 


UE AT 
NUT ANT ANT 
UTE IME 
CTE 
AT MATA 
AML Un 
WT UNL YR 
HUE) Wt Sa 


Ic (A) 


15 


Age = Aare 
40 


VBB = 


Switching Times versus Collector Current (induc- 
tive load). 
t (ps) 
10 
1 
1074 
Vcc = 200 V 
Ic/Ig = 40 
10-° 


MICROELECTRONICS 


ky SGS-THOMSON 


6/7 


950 


BUV62 


SWITCHING OPERATING AND OVERLOAD AREAS 


Transistor Forward Biased Transistor Reverse Biased 
- During the turn on - During the turn off with negative base emitter 
- During the turn off without negative base-emitter voltage 

voltage and 3.30 < Ree < 50 Q 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 

aA Ir (A) Ic (A) 
ry <4o0 ect} 4 tt} tt n 

‘ a a CK 
RH + 

sop tt | tt tt tt TT 
ae ewes kee 

Pp oe Oe: Ge TC 
pede Seehst le oe Msp Me eel ee 

Pry eee eae Ge Oe A DD GH 
iat ae ce eee dale eh Apel le ee Sele 

CS Ue ON a PU 
DY 

fy a a a 
me eee | | Ze 7 a 
pt ttt | | i tl | mm ee 


0 50 100 150 200 250 300 350 
The hatched zone can only be used for turn-on 


Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 
Iecom (A) 


VO cee 
LL... 
VUMUMMUUM 


0 50 400 150 200 250 300 350 0 50 100 450 200 250 300 350 


The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 
lation of the maximum value of the short-circuit for has to be used for the turn-off. 
a given base current lp (90 % confidence). 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


FAST SWITCHING TIMES 

LOW SWITCHING LOSSES 

LOW BASE CURRENT REQUIREMENTS 
VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


kW 
OW 
Taw | Base Peak Curent’ ———SOSC~C~“~“~“*~*~‘“~s~‘“~S~CSSCt Sd 
Prot | Total Dissipation at T. <25 —SSCS~“‘~*~‘“~«~dCS*C‘“<S~SSSSC*dC 
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THERMAL DATA 


ELECTRICAL CHARACTERISITCS (Tease = 25°C unless otherwise specified) 


IcER Collector Cutoff Voce = VceEv 1 mA 
Current (Ree =10Q) | Voce =Vcev Te = 100°C 5 mA 
IcEV Collector Cutoff Voce =Vcev Vee =— 1.5V 
Current Voce =Vcev Vee =—1.5V Te = 100°C 
Emitter ee 
Current (Ic = 
Vceo(sus)* | Collector — lc =0.2A 300 V 
Sustaining Voltage L =25mH 
VeBo Emitter- ee 
Voltage (Ic = 
Vce(saty* | Collector-emitter 
Saturation Voltage 
VeE(sat)* | Base-emitter 
Saturation Voltage 


di,/dt Rated of Rise of 
On-state Collector 
Current 


Voc =250V Rc =0 lpi =2.25A 
= 3uUS T, = 100°C 
See fig. 1 


INDUCTIVE LOAD 


lc = 15A lp = 1.5A 
Lo =0.83mH _T, = 100°C 


a See fig. 2 


Maximum Collector = lcwott = 22A 

Emitter Voltage without lpi =1.5A 

Snubber = 0. Rep = 1.6Q 
See fig. 2 
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Figure 1 : Turn-on Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non-inductive resistor 


'B 
Rig)t2) 


+ 


Figure 2 : Turn-off Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non-inductive resistor 
(3) Fast recovery rectifier 
SW :-—closed for tsi, th, te 


— open for Vcew Vce Ic 
Vv) {AI 
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Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 
Ic (A) 
50 
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FAST SWITCHING POWER TRANSISTOR 


a SUITABLE FOR SWITCHMODE POWER SUP- 
PLY, UPS, DC AND AC MOTOR CONTROL 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


High voltage, high speed transistor suited for use on 
the 220 and 380V mains. 


ABSOLUTE MAXIMUM RATINGS 


[te | Golector Curent 
[iow | Golectr Peak Current SSS 
[tg | base Curent SSS 
[tan | Bese Peak Covent ——~—SOSCSCSC~“~“~*~*~“~S 
0 


lc 

lon 

Iam 
Storage Temperature — 65 to 150 °C 
Max. Operating Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.25 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Collector Cutoff Voce = Vcev 
Current Voce =Vcev Te = 100°C 
(Rge = 10Q) 


Icev Collector Cutoff Voce =Vcev Vee =— 1.5V 
Current Voce = Voev VBE =— 1.5V Te = 100°C 
Emitter Cutoff Vep =5V 1 mA 
Current (Ic = 0) 
Vceo(sus)” | Collector Emitter Ic = 0.2A 
Sustaining Voltage | L =25mH 


VEBO Emitter-base le =50mA 
Voltage (Ic = 0) 
VceE(saty. | Collector-emitter 
Saturation Voltage T, = 100°C 
VeeE(sat) | Base-emitter 
Saturation Voltage T; = 100°C 


Rate of Rise of Vcc = 300V Rc =0 
On-state Collector | tp =3us 
Current See fig. 1 


INDUCTIVE LOAD 


i lo = 8A Ie = 1.6A 
Lo =2.5mH T, = 100°C 
es 


see fig. 2 


Vcc = 50V Icwott = 12A 
Vep =— 5V lpi =1.6A 

Rep = 1.6Q 
See fig. 2 


Maximum Collector 
Emitter Voltage 
without Snubber 
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Figure 1 : Turn-on Switching Characteristics of the Transistor. 


(1) Fast electronic switch 
(2) Non-inductive resistor 


1c = "san 


Ic = 01 


ep——$——. dic. dt = O Di cg ar ty, 
I 
| 


Ig 


Figure 2 : Turn-off Switching Characteristics of the Transistor. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :-closed for ts, th, te 

— open for Vcew Vee tc 
(Vv) {A} 
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sai ds Safe Operating Area (RBSOA). 


ieee oe Safe Operating Area (FBSOA). 


1000 


ee pose he Se 
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Vee (V) 


800 


600 


MICROELECTRONICS 


ky SGS-THOMSON 


4/4 


560 


‘CTI SGS-THOMSON BUW12 
s/f MICROELECTRONICS BUW12A 


HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUW12 and BUW12A are silicon multiepitaxial 
mesa NPN transistors in SOT-93 plastic package, 
particulary intended for high voltage, fast switching 
industrial applications. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Vpe = 0) 1000 
Collector-emitter Voltage (lp = 0) 
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THERMAL DATA 


Thermal Resistance Junction-case max 1.25 


ELECTRICAL CHARACTERISTICS (T ase = 25 © unless otherwise specified) 


Voce = Vces : 
Vce = Vces T, = 125 °C 
(Ico = 
VcEO(sus)* See emitter Sustaining 100 mA L =25 mH 
Voltage oo 


VceE(sat) | Collector-emitter Saturation le=12A 
Voltage e 
VeEe(sat)”| Base-emitter Saturation eae 
ea e 


[ae teas | Te ueee -on |Turn-onTime = 


Storage Time 
Fall Time 


* Pulsed : pulse duration = 300 us, duty cycle = 1.5 % 


Safe Operating Areas. 


TOMAX ¢ CONT. — | 
OE i ee 
Foie 


-OPERATION 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUW22, BUW22A are silicon multiepitaxial me- 
sa PNP transistor in Jedec TO-3 metal case, parti- 
culary intended for switching applications. 

The BUW22P, BUW22AP are mounted in TO-220 
plastic package. 


INTERNAL SCHEMATIC DIAGRAM 


e 
B 
PNP 
E 


S- 6896 


ABSOLUTE MAXIMUM RATINGS 


y arameter BUW22/P |BUW22A/AP 


= lo 
[Vers | Golecioremiter Vonage Vee 0) ~=SC~C~“‘~*~*~*TC‘ OY as 
Vero | Collector-emiter Votage (Ia =0) —SSCSCS~S~C ag a0 
Veao | Emiterbase Votaye (le =o) -—~SOS~C~CS~<“S~S~S~—sCt 
[te | Golector Curent SSSCSC~—~—SC—~—“—ssCS*~‘“‘—ssSC Cd 
iow | Colector Peak Current (p2t0ms)——~SC~“~*“~*S*~‘“SSCSC‘“‘ CSCO 
te [Base curent ——CSC~C“~*S*~“—s*SCSC—s—‘iSSSC“‘ Cd 


Base Peak Current (tp < 10 ms) - 


V 

V 

V 

A 

A 

A 
0-3 | T0-B2O | 
Total Power Dissipation at Tcase < 25 °C | 75 | 60 | wf 
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°C/W 


max 


Thermal Resistance Junction-case 
ELECTRICAL CHARACTERISTICS (Tcase = 25 unless otherwise specified) 


BUW22/BUW22P/BUW22A/BUW22AP 


THERMAL DATA 


Rth j-case 
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BUW22/BUW22P/BUW22A/BUW22AP 


DC Current Gain. 


Transient Thermal Response. 
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Collector-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 
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Base-emitter On Voltage. 


Base-emitter Saturation Voltage. 


Ic (A) 


CHERNEE ETL Essie 


a 
WwW 
O 
=> 


Ic (A) 


3/5 


MICROELECTRONICS 


ky SGS-THOMSON 


965 


Switching Time Percentage Variation vs. Tcase. 


BUW22/BUW22P/BUW22A/BUW22AP 
Switching Times Resistive Load (test circuit fig. 1). 
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Turn-off eaiehing erst dace Load 


(test circuit fig. 2). 
(n 
Capacitance. 
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TEST CIRCUITS. 
Figure 1. 


Figure 2. 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUW32/A, BUW32P/AP and BUW32PFI/APFI 
are silicon multiepitaxial mesa PNP transistors 
mounted respectively in TO-3 metal case, TO-218 
plastic package and ISOWATT218 fully isolated 
package. They are intended for high voltage, fast 
switching and industrial applications. 


ISOWATT218 


INTERNAL SHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
32/P/PFI 32A/AP/APFI 


Colector-emiter Volage (Vee =O 
: 0) 
°C 


eae 
To 


| 
oO 


a 
3 
. 
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BUW32/P/PFI-BUW32A/AP/APFI 


THERMAL DATA 


pe 0-3 | 0-218 fisOWATT2IB] 
Thermal Resistance Junction-case max 


ELECTRICAL CHARACTERISTICS (T case = 25 SC unless otherwise specified) 


Symbol Test Conditions ee ee ie 
Ices Collector Cutoff Current Vce = Rated Vces mA 
(Vee =0) Vce = Rated Vces 
Tease = 125 °C -5 mA 
(Ic = 
VcEO(sus)* eae emitter Sustaining lc =-— 100 mA 
Voltage (Ig = 0) for BUW32/P/PFI — 350 : 
for BUW32A/AP/APFI — 400 
Vce(sat)” | Collector-emitter Saturation --5A ince eee 45 
Voltage 
VeE(sat) | Base-emitter Saturation Kena aeons 46 
ee acca 


| DC Current Gain err eT a 


Second Breakdown 
Collector Current 


for BUW32/A 
for BUW32P/AP 
for BUW32PFI/APFI 


Storage Time 


Fall Time 


* Pulsed pulse duration = 300 ps, duty cycle = 1.5 %. 
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BUW32/P/PFI-BUW32A/AP/APFI 


Collector-emitter Saturation Voltage. 


DC Current Gain. 
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Base-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 
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Clamped Reverse Bias Safe Operating Areas. 


Saturated Switching Characteristics (test circuit 


fig. 1). 
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BUW32/P/PFI-BUW32A/AP/APFI 


Switching Times Resistive Load (test circuit fig. 2). 


Switching Times Percentage Variation vs. Tcase 


Resistive Load. 
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BUW32/P/PFI-BUW32A/AP/APFI 


TEST CIRCUITS. 
Figure 1. 


Figure 2. 
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BUW32/P/PFI-BUW32A/AP/APFI 


ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION. 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. ISOWATT218 package eliminates the 
need for external isolation so reducing fixing hard- 
ware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 


Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. 

ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. The thermally conductive plastic has a 
higher breakdown rating and is less fragile than mi- 
ca or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 

T)- Te 
Pp = 


Rth 


THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Fig. 3 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Ritnitot) is the sum of 
each of these elements. The transient thermal im- 
pedance, Ztn for different pulse durations can be 
estimated as follows : 
1 - For a short duration power pulse of less than 
ims: 

Zth < Rthv-c 
2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 


Zth = RthJ-c 


3 - For long power pulses of the order of 500ms se- 
conds or greater : 


Zth = Rthu-c + Rthc-Hs + RthHS-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


Figure 3. 
RthJ-C Rthc-HS RthHS-amb 
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kj, SGS-THOMSON = =—s_ BUW34/BUW35 
7 icroELectRomics BUW36 


HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUW34, BUW35 and BUWS6 are silicon mul- 
tiepitaxial mesa NPN transistors in Jedec TO-3 me- 
tal case. They are intended for high voltage, fast 
switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


[Vees | Cotecioremiter Votage War =0) SCS C00 | 00 | 800 PV 
[ts | Base Curent —=—SC=C=“~“S*“‘“s*“S*~“<CSCSC*té‘~iSti( tt SCS 
[Pier | Total Power Gissipaon at Tame 2250 ~SSSC~“~tC*‘“‘~‘SSSSSCSC*dtC( 
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BUW34/BUW35/BUW36 


THERMAL DATA 


Thermal Resistance Junction-case max °C/W 


ELECTRICAL CHARACTERISTICS (T.ase = 25 °C unless otherwise specified) 


[Symbol] Parameter ——~*(|-~~—Teat Conditions | Min. | Typ. | Max | Unit 


Ices Collector Cutoff Current for BUW34 Voce = 500 V 500 LA 
(Vee = 0) for BUW35 Vce = 800 V 500 yA 
for BUW36 Voce = 900 V 500 uA 
Toase = 125 °C 
for BUW34 Vce = 500 V 3 mA 
for BUW35 Vce = 800 V 3 mA 
for BUW36 Voce = 900 V 3 mA 


aa Ce 
C = 


VceEo(sus)” | Collector-emitter Sustaining lc = 100 mA 
Voltage (lg = 0) for BUW34 400 
for BUW35 400 
for BUW36 450 
42) 


Collector-emitter Saturation All Types 
Voltage 


VcE(sat)*” 


for BUW35 1.5 


< < <j<<< 


for BUW36 


Base-emitter Saturation 
Voltage 


All Types 


VBE(sat)” 


for BUW35 


for BUW36 


RESISTIVE SWITCHING TIMES (see fig. 1) 


[Symboi| Parameter [Test Conditions | win. | Typ. | Max. | Unit 


INDUCTIVE SWITCHING TIMES (see fig. 2) 


Symbol| Parameter |__—Test Conditions |_ min. | Typ. | Max. | Unit | 


Fall Time [cae icine a 


Vee =-5V Voc = 300 V 
“ Pulsed * pulse duration < 300 ps, duty cycle < 1.5 %. 


‘Peace = 100 6 
Ic =5A lIp1 =1A 
Vee =-5V Vcc = 300 V 
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BUW34/BUW35/BUW36 


Clamped Reverse Bias Safe ene Areas. 


Safe Operating Areas. 
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Forward Biased Accidental Overload Area (see 


fig. 3). 
Transient Thermal Response. 
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BUW34/BUW35/BUW36 


Collector-emitter Saturation Voltage. 


Saturation Voltages. 
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Collector Current Spread vs. Base Emitter 


Voltage. 


Switching Time Percentage Variation vs. case 


Temperature. 
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Switching Time Inductive Load 


Switching Times Resistive Load (see i 1). 
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BUW34/BUW35/BUW36 


Switching Time Inductive Load vs. Case Fall Times vs. Lp (see fig. 2). 
Temperature. 
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Dynamic Collector-emitter Saturation Voltage 
(see fig. 4). 


(Vv) 
Ic=SA 
8 Ip=! A 


b with C=50nF 
c withC-100n 


without speed-up 
capacitor 
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BUW34/BUW35/BUW36 


Figure 1 : Switching Times Test Circuit on resistive Load. 


Figure 2 : Switching Times Test Circuit on Inductive Load with Ad without Antisaturation Network. 


D1, D2 - Fast recovery diodes 
Q1, Q2 - Transistors SGS: 2N5191, 2N5195. 
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BUW34/BUW35/BUW36 


Figure 3 : Forward Biased Accidental Over Load Area Test Circuit. 


Figure 4 : Vce (sat) Dyn. Test Circuit. 


SGS P42! 


SGS P42! 
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BUW34/BUW35/BUW36 


Figure 5 : Equivalent Input Schematic at Turn-on. 


S- 66057) 


Figure 6 : Remarks to VcE (sat) Dyn. Test Circuit (fig. 4). 
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S- 6603 


The speed-up capacitor decreases the Vce (sat) dyn. as shown in diagram (figure 6). The 50 nF capacitor modifies the 
shape of base current with a overshoot. 
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{ ‘a &SGS-THOMSON BUW38 
7 MICROELECTRONICS BUW39 


NPN HIGH CURRENT SWITCHING POWER TRANSISTORS 


a HIGH CURRENT CAPABILITY 

» VERY LOW SATURATION VOLTAGE AT 
Ic=20A 

» FAST TURN-OFF AND TURN-ON 

a HIGH FREQUENCY AND _- EFFICIENCY 
CONVERTERS 

a SWITCHING REGULATORS 

a» MOTOR CONTROLS 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


High current, high speed transistors suited for low 
voltage applications. 


ABSOLUTE MAXIMUM RATINGS 


or 
| Voeo | Collector-emitter Voltage (Is=0) | | tT 
| ls [| BaseCurett 
Ptow | Base Peak Current (p< sms) SSSC~—~sSCSYS tC 
| Pror_| Total Dissipation atTe< 25°C tO 
Max. Operating Junction Temperature 
December 1988 1/9 


BUW38/BUW39 


THERMAL DATA 


Thermal Resistance Junction-case max 1.17 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


me Collector Cutoff Current | Vce =Vcex Vee =— 1.5V 
Vce =Vcex Vee =— 1.5V Te. = 100°C 


leEBo Emitter ae Veg =5V 
Current (Ic = 
Vceo(sus) | Collector =o Ic =0.2A L =25mH for BUW38 60 
Sustaining Voltage for BUW39 80 


VeBo Emitter-base Voltage le =50mA 
(Ic =0) 


VceE(sat)” | Collector-emitter Ic =20A lg =2A for BUW38 
Saturation Voltage lc = 40A lp = 4A for BUW38 

Ic = 15A lp = 1.5A for BUW39 

Ico = 30A lg =3A for BUW39 


Vpe(sat)’ | Base-emitter Saturation | lc =40A Ip =4A for BUW38 
Voltage lc = 30A lg =3A for BUW39 
Transtion Frequency f=10MHZ2z Vce =15A Ic =1A i ee i 


RESISTIVE LOAD 


Turn-on Time for BUW38 
Storage Time Voc = 60V Io = 40A 
Fall Time lpi =—Ilpo =4A 


Storage Time for BUW38 
Fall Time Voc = 60V 


Ip1 =— Ip2 =4A 


Turn-on Time for BUW39 
Storage Time Voc = 80V 
Fall Time lpi =—lpe =3A 


Storage Time for BUW39 
Fall Time Voc = 80V lc = 30A 
lpi =—Ilpe =3A Te = 125°C 


* Pulsed : Pulse duration = 300 ps, duty cycle = 2% 
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DC and AC Pulse Area. 


Collector-emitter Voltage vs. Base- emitter 
Resistance. 
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Transient Thermal Response. 
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Minimum Base Current to Saturate the Transistor. Base Characteristics. 


0 #605) (1 15 2 25 3 3,51gA) 1) 10 20 30 40 'cta) 
Collector Current Spread vs. Base Emitter DC Current Gain. 
Voltage. 
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6 1,8 VeelV) 


4/9 
(7 SGS-THoMso 
a S/ i oS ners 
5 


BUW38/BUW39 


Minimum Base Current to saturate the Transistor. 
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Collector Current Spread vs. Base Emitter 
Voltage. 
BUW 39 
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90 % confidence | 
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BUW38/BUW39 


SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
- During the turn on - During the turn off without negative base- 
- During the turn off without negative base- emitter voltge 


emitter voltge and Ree = 5Q 


—O 
Oo 
Ree 
Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 


Limit for turn on _2 
and turn off 


0 10 20 30 40 50 60 70 980 VeelV) ) 60 120 VcE(v) 


The hatched zone can only be used for turn-on. 
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BUW38/BUW39 


Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 


Z ditions under forward bias are res- YY, 


10 7 Boe 


20 3 40 50 60 Vcelv) 0 


60 120 VcE(V) 
The Kellog network (heavy print) allows the calcu- After the acidental overload current, the RBAOA has 
lation of the maximum value of the short circuit cur- to be used for the turn off. 


rent for a given base current IB (90% confidence). 


High accidental surge currents (! > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 


Limit for turn 
on and turn off 


VcelV) 


The hatched zone can only be used for turn-on. 
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BUW38/BUW39 


Forward Biased Accidental Overload Area 
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The Kellog network (heavy print) allows the calcu- 
lation of the maximum value of the short-circuit cur- 


Reverse Biased Accidental Overload Area 
(RBAOA). 


160 VceElV) 
rent for a given base current lB (90% confidence). 


High accidental surge currents (| > Icm) are allowed if they are non repetitive and applied less than 3000 


times during the component life. 


Switching Times vs. Collector Current (resistive 


Switching Times vs. Collector Current (resistive 


load). load). 
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BUW38/BUW39 


Switching Times vs. Collector Current (inductive 


load). 


Switching Times vs. Junction Temperature. 
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[op SCS-THOMSON __BUWa2ia2P/42PFi 
Se crorkLecrRONGS BUW42A/42AP/42APFI 


HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 

The BUW42/A, BUW42P/42AP and BUW42PFI/ 
APFI are silicon multiepitaxial mesa PNP transistors 
mounted respectively in TO-3 metal case, TO-218 
plastic package and ISOWATT218 fully isolated 
package. 


They are intended in fast switching applications for 
high output power. 


ABSOLUTE MAXIMUM RATINGS 


Symbol ae 
ymbo Parameter 42/P/PFI 42A/AP/APFI 


Lod 
Ww 
<a 


[te | Bese Cure SSCS tO 
175 


Storage Temperature 65 to 175|/— 65 to 150} — 65 to 150 
Max. Operating Junction Temperature | 175 | 150 | 150 


November 1988 1/4 


BUW42/42P/42PFI-BUW42A/42AP/42APFI 


THERMAL DATA 


a | To-3 | sot-93 |ISOWATT218| Unit 
Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


[Symbot [Parameter | ‘Test Conditions | Min. | Typ. | Wax 


IcES Collector Cutoff Current Vce =— 400V 
(Vege = 0) for BUW42/P/PFI 
Voce =— 450V 
for BUW42A/AP/APFI 
lEBo Emitter Cutoff Current Vep =-— 5V 
for BUW42/P/PFI 
Ven =-7V 
for BUW42A/AP/APFI 


Vceoisus)’ | Collector-emitter Sustaining Ilo =-— 100mMA 
Voltage (Ig =0) for BUW42/P/PFI 
for BUW42A/AP/APFI 
VceE(sat) | Collector-emitter Saturation In =-10A la =-3A 
Voltage oS ann 
VeE(sat)’ | Base-emitter Saturation In =—10A 
Voltage an 


DC Current Gain Ic =— 3A Voce =— 5V 


RESISTIVE LOAD 

Turn-on Time Voc =-— 250V Ic =-—10A 
Storage Time lpi =—Ilpe =—3.3A 

Fall Time 


* Pulsed : pulse duration = 300 1s, duty cycle = 15% 


Safe Operating Areas. Safe Operating Areas. 
(TO-3). (TO-218, ISOWATT218). 
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BUW42/42P/42PFI-BUW42A/42AP/42APFI 


DC Current Gain. 


DC Current Gain. 
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Collector-emitter Saturation Voltage. 


Base-emitter Saturation Voltage. 
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Saturated Switching-times Resistive Load. 


emitter Saturation Voltage. 
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BUW42/42P/42PFI-BUW42A/42AP/42APFI 


Switching Times Percentage Variation vs. Tcase 
Resistive Load. 
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Clamped Reverse Bias Safe Operating Areas. 
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BUW42/BUW42P/BUW4 2PFI y 
BUW42A/BUW4 2AP/BUW4 2APFI 
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ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION. 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. The ISOWATT218 package eliminates 
the need for external isolation so reducing fixing 
hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used in manufacture 


assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. The thermally conductive plastic has a 
higher breakdown rating and is less fragile than mi- 
ca or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 


Zz Tj-Te 


Rin 


Pp 


THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Figure 3 illustrates the elements contributing to the 
thermmal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rihitot) is the sum of 
each of these elements. The transient thermal im- 
pedance, Ztn for different pulse durations can be 


3 - For long power pulses of the order of 500ms se- 
conds or greater : 

Zth = Rthy-c + Rthc-Hs + RthHs-amb 
lt is often possible to discern these areas on trans- 
lent thermal impedance curves. 


estimated as follows : Figure 3. 
1-For ashort duration power pulse of less than 1ms: Rthu-c Rthc-Hs RB thHs-amb 
Zth < Rihg-c su VAVA Varun VAVA Vee VAVA Vere 
2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 
Zth = Rthu-c 
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YF icROELECTRONICS BUW46 


HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 


DESCRIPTION 


The BUW44, BUW45 and BUW46 are multiepi- 
taxial mesa NPN transistors in Jedec TO-3 metal 
case intended in fast switching applications for high 
output powers. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| 500 | soo | 900 | Vv 
Tees | Cotetoremiter Vtage (is <0) [200 [ato [a0 |v 
| Veo | Emitter-base Voltage (lo=0) | 
| tc | Collector Current 

a 


| om | Collector Peak Current 
[ts [Basccuret —OSC“—sS~SC—C“‘iYSSSCCS 
| Prot _| Total Power Dissipation at Tease < 25 °C 175 W 


Storage Temperature — 65 to 200 
Junction Temperature 
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BUW44/BUW45/BUW46 


THERMAL DATA 


Thermal Resistance Junction-case max °C/W 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


[Symbol | Parameter | Test Conditions | Min. | Typ. | Max. | Unit | 


Ices Collector Cutoff Current for BUW44 Vce = 500V 500 yA 
(Vee =0) for BUW45 Voce = 800V 500 yA 
for BUW46 Vce = 900V 500 LA 
Tecase = 125°C 
for BUW44 VceE = 500V 3 
for BUW45 Voce = 800V 3 mA 
for BUW46 Vce = 900V 3 


(Ic = 0) 
Collector-emitter Sustaining for BUW44 400 


Voltage for BUW45 400 
for BUW46 450 


Vce(sat)” | Collector-emitter Saturation | for BUW44 
Voltage Ic = 10A Ip =2A 
lc =6A lg =1A 
for BUW45 and BUW46 
Ic = 10A lp =2A 
lc =7A Ip =1A 
VBE(sat). | Base-emitter Saturation for BUW44 
Voltage lp =2A 
Ip =1A 
for BUW45 and BUW46 
lc = 10A lg =2A 
lc =7A lp =1A 
= 


Turn-on Time Ic = 10A lpi =2A 
Vec = 250V 


Fall Time Ip2=-2A Voc = 250V 


Pulsed . pulse duration = 300 us, duty cycle = 1.5 %. 


* 
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TI SGS-THOMSON BUW48 
Sf | MICROELECTRONICS BUW49 


NPN HIGH CURRENT SWITCHING TRANSISTORS 


a HIGH CURRENT CAPABILITY 

a VERY LOW SATURATION VOLTAGE AT 
lc = 20A 

a FAST TURN-ON AND TURN-OFF 
APPLICATIONS 

a HIGH FREQUENCY AND -~ EFFICENCY 
CONVERTERS 


a SWITCHING REGULATORS 
» MOTOR CONTROLS 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


re : 
ee eramerer BUW48 BUWw49 


Coleciorbase Votiage (le =) 


Collector Peak Current (tp < 10ms) 
| ip | BaseCurent 
| lem | Base Peak Current (tp < toms) || tA 
Max. Operating Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


IcEx Collector Cutoff Voe =Vcex Vee =— 1.5V 1 mA 
Current Voe =Vcex Vee =— 1.5V T. = 125°C 3 mA 

leEBo Emitter mn Vep =5V | mA 
Current (Ic = 

VceEo(sus)” | Collector Saar lc =0.2A L=25mH _ for BUW48 60 

Sustaining Voltage for BUW49 80 

VeEBO Emitter-base le =50mA 
Voltage (Ic = 0) 


VcE(sat)” | Collector-emitter Ic =20A Ig =2A for BUW48 
Saturation Voltage lc = 40A lp =4A for BUW48 
Ic = 15A lp = 1.5A for BUW49 
Ic =30A Ip =3A for BUW49 


VpeE(sat) | Base-emitter lc = 40A Ip =4A for BUW48 
Saturation fF eee lc =30A lp =3A for BUW49 


| fp | Transition | Transition Frequency _| Ic =1A Voce =15V f=1MHz 


RESISTIVE LOAD 


Turn-on Time for BUW48 
Storage Time Voc = 60V Ic = 40A 
Fall Time lpi =—Ilpo =4A 


Storage Time for BUW48 
Fall Time Vcc = 60V 


Ip1 =—Ip2 =4A 


Turn-on Time for BUW49 
Storage Time Voc = 80V 
Fall Time Ini =—Ilpo =3A 


Storage Time for BUW49 
Fall Time Vcc = 80V 
lpi =— Igo =3A 


* Pulsed : Pulse duration = 300us, duty cycle = 1.5%. 
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DC and Pulse Area. 


DC and Pulse Area. 
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Transient Thermal Response. 


g vs. Case Temperature. 
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DC Current Gain. 
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Collector-emitter Voltage vs. Base 


Resistance. 
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Minimum Base Current to Saturate theTransistor. 
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Collector Current Spread vs. Base Emitter 
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Base Characteristics. 


DC Current Gain. 
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Minimum Base Current to saturate the Transistor. Base Characteristics. 
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SWITCHING OPERATING AND OVERLOAD AREAS 


—oO 
Oo 
RBE 


TRANSISTOR FORWARD BIASED 
. During the turn on 
. During the turn off without negative base- 
emitter voltage and Ree = 5Q 


Forward Biased Safe Operating Area (FBSOA). 


- BUW 48 
“ 1 <125 °c 
40 
30 Limit for turn on _2 Limit only 
and turn off 
20 


20 30 40 50 60 70 80 VcElV) 
The hatched zone can only be used for turn on. 


Forward Biased Accidental Overload Area 
(FBAOA). 


0 7 eee 
‘Wh MUI GILEDTDD. 


Peo 
= 

a. == 
ae ae 


Yj, N is not limited if the normal co 


3 ditions under forward bias are res- YY 


Y pected (sip. 7 max } a 
CT o_"=x_ 


The Kellog network (heavy print) allows the calcu- 
lation of the maximum value of the short-circuit cur- 
rent for a given base current Ip (90% confidence). 


? 


TRANSISTOR REVERSE BIASED 
. During the turn off without negative base- 
emitter voltge 


Reverse Biased Safe Operating Area (RBSOA). 


120 VeglV) 


Reverse Biased Accidental Overload Area 
(RBAQOA). 


1CSM 
(A) 


After the accidental overload current, the RBAOA 
has to be used for the turn off. 


High accidental surge currents (| > lcm) are allowed if they are non repetitive and applied less than 3000 


times during the component life. 
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BUW48/BUW49 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 


Tj <125 0c 


Limit for turn 
on and turn off Limit only 
for turn on 


0 20 40 60 80 100 120 VcelV) 4) 40 80 120 160 Voce (V) 
The hatched zone can only be used for turn on. 
Figure 25 : Forward Biased Accidental Overload Figure 26 : Reverse Biased Accidental Overload 
Area (FBAOA). Area (RBAOA). 


BUW 49 
Tj S125 °C 


so 
Ze 4a Nis not las (fA Wid 7 = 
WY ditions under forward bias are res- YY a iz 


WY j max) 
VELL aL... 


LALA Mla ll 80 Voe(V) 


0 40 80 120 160 Vce (V) 
The Kallog network (heavy print) allows the calculation After the accidental overload current, the RBAOA 
of the maximum value of the short-circuit current for a has to be used for the turn off. 

given base current IB (90% confidence). 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 times 
during the component life. 
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Switching Times vs. Collector Current (resistive 


load). 


Switching Times vs. Collector Current (resistive 


BUW48/BUW49 
load). 
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NPN FAST SWITCHING POWER TRANSISTOR 


a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 

a» TURN-ON AND TURN-OFF TAIL SPECIFICA- 
TIONS 

» TURN-ON dic/dt FOR BETTER RECTIFIER 
CHOICE 

a SWITCHING TIMES SPECIFIED WITH AND WI- 
THOUT NEGATIVE BASE DRIVE 

a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a LOW ON-STATE VOLTAGE DROP 

x» BASE CURRENT REQUIREMENTS 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


Se 
Collector-emitter Voltage (Vge =— 1.5V) re | eee an ee 
[Veco | Collector emitter Voltage (ls=0) SSC~<“~‘“SC‘“‘ |!O#*d;SC~*C 
[Veso | EmtertaseVotage(le=0) 
oo een 
| low | Gollestor Peak Curent. | 8A 
[te [BaseGunent C=<“~*~*—“‘“S*S*dSC“‘(C(S!CC~*dCAC 
a 
|_Poase__| Reverse Bias Base Power Dissipation (B.E. junction in avalance)|__— 2 |W 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 
Symbol Test Conditions | Min. | Typ. | Max. | Unit _ 
IcER Collector Cutoff Voce = Vcev 1 mA 
Current (Rge = 102) Voce =Vcev Te = 100°C 5 mA 
IcEV Collector Cutoff Vee =Vcev Vee =— 1.5V 
Current Voce =Vcev Vee =— 1.5V T,. = 100°C 
lEBOo Emitter ame Veg =5V 1 mA 
Current (Ic = 
VceEO(sus) | Collector — Ic = 0.2A 
Sustaining Voltage L =25mH 
VEBO Emitter-base le =5A 7 V 
Voltage (Ic = 0) 


VceE(sat)’ | Collector-emitter = lp =0.5A 
Saturation Voltage lc = 20A lp =2A 
Ic = 10A lp =0.5A T, = 100°C 
lc =20A Ip =2A T, = 100°C 


VBE(sat) | Base-emitter Ic =20A lp =2A 1.25 1.6 
Saturation Voltage Ic =20A lp =2A T, = 100°C 1.25 1.7 


di./dt Rate of Rise of on Vcc =100V Rc =0 
State Collector Current 50 100 A/us 
45 85 A/us 
See fig. 2 
Voe(2us) | Collector-emitter Veco =100V Ro =5 = 
Dynamic Voltage = 1.4 3 V 
= 2.1 4 V 
See fig. 2 
VceE(4us) | Collector-emitter Veco =100V Re = 52 
1.1 2 
1.5 2.5 


Dynamic Voltage 


See fig. 2 


2/7 
kz SGS-THOMSO 
>| | SeCROMIELTRORCS 


610 


BUW50 


ELECTRICAL CHARACTERISTICS (continued) 
RESISTIVE LOAD 


Symbol Test Conditions 
tr 


Rise Time Veco = 100V 
Storage Time Vep =— 5V 
Fall Time Rp = 0.838Q 


Storage Time Voc =100V) Ic =20A_ Ig =2A 
Fall Time Vep =— 5V Velamp = 125V 
Tail Time in Turn-on} Lo = 0.25mH Rg = 1.80 
Crossover Time see fig. 3 


Storage Time Vec =100V Ic =20A Ip =2A 
Fall Time Veg =— 5V Velamp = 125V 
Tail Time in Turn-on| Lo =0.25mH Rg = 1.32 
Crossover Time see fig. 3 T, = 100°C 


Storage Time Veco =100V Ic =20A Ig =2A 
Tail Time in Turn-on}| Lo = 0.25mH Rg = 4.7Q 
see fig. 3 
Storage Time Vcc = 100V Ic =20A Ip =2A 
Tail Time in Turn-on| Lo =0.25mH Rp = 4.72 
see fig. 3 T, = 100°C 
* Pulsed . Pulse duration = 300us, duty cycle = 2% 


Figure 1 : Switching Times Test Circuit (resistive load). 


Re (2) 


(1) Fast electronic switch 


(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


VCE sat dyn 


ditt = 09 Icsatity 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW .-— closed for ts, th, tc 
— open for Vcew 


Figure 3b : Turn-off Switching Waveforms (inductive load). 
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Power and Is Derating versus Case Tempera- 


DC and AC Pulse Area. 
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Minimum Base Current to Saturate the Transistor 
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SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR REVERSE BIASED 


. During the turn-off with negative base-emitter 
voltage. 


TRANSISTOR FORWARD BIASED 
- During the turn-on 
- During the turn-off without negative base- 
emitter voltage and 4.7 Q< Ree<50Q. 


ReE 


Forward Biased Safe Operating Area (FBSOA). 


Ic (A) 
60 

"5 <s00 4} +} 
50 

a ee eB 
“EERE EE 
a 

PP Ge Ae an ae a TS 
PP ey oe ea a a ee ed) 

Se Ge ae ie" a 
ol Qed 

i ae (ee 


Tie Tt Tye 


0 50 100 150 200 250 
The hatched zone can only be used for turn-on. 


Forward Biased Accidental Overload Area 
(FBADA). 


The Kellog network (heavy point) allows the calcu- 
lation of the maximum value of the short-circuit for 
a given base current Ip (90 % confidence). 


Rg? = 1.32 


Reverse Biased Safe Operating Area (RBSOA). 
Ic {A) 
60 


T; ¢€ 4100 °C 


Reverse Biased Accidental Overload Area 
(RBADA). 


0 20 100 150 200 250 


After the accidental overload current the RBAOA 
has to be used for the turn-off. 


High accidental surge currents (| > lcm) are allowed if they are non repetitive and applied less than 3000 


times during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol| ~~~ arameter—SSSCS*~*~wC“‘“‘C‘C‘Wle~=~~=«| (Unit | 

Collector-emitter Voltage (Vege =— 1.5 V) 

Pip [Basecurent SS C~=“~*S*C=‘“‘“‘“S;*S*sSC“‘C3MWATOC~*C:CNC*C*’ 
(B.E. junction in avalanche) 

| Prot_| Total Dissipation atTe<25C | | 


Max. Operating Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case max 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


IcER Collector Cutoff Voce = VceEv 0.5 mA 
Current (Ree = 10Q) Voce =Vcev Te = 100°C 2.5 mA 
IcEV Collector Cutoff Current} Vce =Vcev Vee =— 1.5V 0.5 mA 
Voce =Vcev Vee =— 1.5V Te = 100°C 2 mA 
Emitter ee Veg =5V 1 mA 
Current (Ic = 
VceEoisus) | Collector ae Ic = 0.2A 200 V 
SES lainng Voltage L =25mH 
Oe ee 
(Ic = 


VcE(sat)* see emitter Ic = 5A Ip =0.25A 


VcE\ (2s) 
See fig. 2 
VceE(4us) | Collector Emitter Voc = 160V Re = 160 
Dynamic Voltage 
See fig. 2 


RESISTIVE LOAD 


Saturation Voltage Ic = 10A Ip =1A 
lc =5A Ip =0.25A = T, = 100°C 
lc = 10A Ip =1A T, = 100°C 


Rated of Rise of 
on-state Collector 
Current 


Veco = 160V Ro =0 


See fig. 2 
Vec = 160V Re = 160 


lay = 4A 
T, = 25°C 


Collector Emitter 
Dynamic Voltage 


iets 


Rise Time Vcc = 160V Io = 14A 

Storage Time Veep =— 5V lpi =1.7A 

Fall Time Ree = 1.4 tp = 30us 
See fig. 1 
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ELECTRICAL CHARACTERISTICS (continued) 
INDUCTIVE LOAD 


Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 
Fall Time 
Tail Time in Turn-on 


Storage Time 
Fall Time 
Tail Time in Turn-on 


Vec = 160V 
lc = 10A 

Vep =— 5V 
Lo =0.8mH 


Voc = 160V 
lc = 10A 
Veep =— 5V 
Lo =0.8mH 
See fig. 3 


Vcc = 160V 
lc = 10A 
Veg =0 
Lo =0.8mMH 


Vcc = 160V 
lc = 10A 
Veep =0 

Le =0.8mH 
See fig. 3 


*Pulsed : Pulse duration = 300 us, duty cycle = 2 %. 


Velamp = 200V 
Ip = 1A 

Ree =2.50 
See fig. 3 


Velamp = 200V 
lneA 
Ree = 2.52 


Velamp = 200V 
Ip =1A 

Rpo =4.7Q 
See fig. 3 
Vclamp = 200V 
Ig =1A 

Repo = 4.72 


Figure 1 : Switching Times Test Circuit (resistive load). 
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{ VcE 
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(1) Fast electronic switch 
(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


Ic = ICsat — 


VCE sat dyn 


Ic =01 
ICsat 


—>| 2 es (rae \ 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :- closed for ts, th, te 
— open for Vcew 


Rip) (2) 


Ves 
apa 


Figure 3b : Turn-off Switching Waveforms (inductive loaq). 
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Power and Isjg Derating versus Case 


Temperature. 


DC and AC Pulse Area. 
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Collector-emitter Voltage versus Base-emitter 


Resistance. 


Transient Thermal Response. 


Minimum Base Current to Saturate the Transistor. 


DC Current Gain. 


Ig (A) 
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Saturation Voltage. Saturation Voltage. 
4 We: Vee (V) 3 VCE: Vee (VY) 


Feet 
i — anes 
Pee ol ee 
ke es 
a= 


CU TALI 
CUTAN 


Ic/Ip = 8 
Ago = 4.40 
107¢ 
0 5 40 15 20 
Switching Times versus Collector Current Switching Times versus Collector Current 
(inductive load). (inductive load). 
t (ps) 


Vec = 1460 V Vap = -5 V 


Vec = 160 V Vap = -5 V 
Ic/Ip = 10 Age = 2.59 


Ip4 = 4 A Rae =~ 2.50 
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SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
. During the turn-on . During the turn-off with negative base-emitter 
. During the turn-off without negative base- voltage. 


emitter voltage and 4.7 Q< Ree< 50 Q. 


Ree 
Rg2 = 2.52 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 
30 Ic (A) 


0 50 400 450 200 250 
The hatched zone can only be used for turn-on. 
Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 
I A 
go LeSM (A) 


100 150 200 250 0 50 100 4150 200 250 300 


The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 
lation of the maximum value of the short-circuit for has to be used for the turn-off. 
a given base current lp (90 % confidence). 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


=» FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

» VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN 


INTERNAL SCHEMATIC DIAGRAM 
€ 


ABSOLUTE MAXIMUM RATINGS 


r Veev | Colectoremiter Votage (Vee =-15W) ——~SOSC~C*~“<~SCi‘“‘=~S*«sSC*S 

[Veco | Colectoremiter votage (Ie #0) SSCSSCS~S~iS sd 
vevo | Emiterbase Volage (le =0) ——SSOSCSC—~—~S~“sS~“‘i 
1 eS AT ae a 
SS 
Fel ee 
ar UAE NN ME 


(BE. renee in avalanche) 
| Pror_| Total Dissipation atTe< 25°C | tO | 


Storage Temperature — 65 to 175 om 
Max. Operating Junction Temperature a 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbol Test Conditions 


IcER Collector Cutoff Vee = Vcev 
Current (Ree = 10Q) Voce =Vcev Te = 100°C 


IcEV Collector Cutoff Current | Vce =Vcey Vee =— 1.5V 
Voce =Vcev Vee =-— 1.5V Te. = 100°C 


Emitter Cutoff Veg =5V 
Current (Ic = 0) 
Vceo(sus) | Collector Emitter Ic =0.2A 
Sustaining Voltage L =25mH 
VeEBO Emitter-base Voltage 
(Ic = 0) 


Vce(sat)” | Collector-emitter lc =4A 
Saturation Voltage lo = 8A 

lc =4A 

lc =8A 


Vee(sat)’ | Base-emitter Saturation 
Voltage 


dic/dt Rated of Rise of Vcc = 200V 

on-state Collector 

Current See fig. 2 

VceE(2us) | Collector Emitter Voc =200V Reo = 25 
Dynamic Voltage See fig. 2 


VceE(4ns) | Collector Emitter Veco =200V Reo = 252 
Dynamic Voltage See fig. 2 
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ELECTRICAL CHARACTERISTICS (continued) 


RESISTIVE LOAD 


ao aa ae Sa ek Ce 


Rise Time Vec = 200V lc = 12A . 3 
0. a 


Storage Time Vea =— 5V Ip, =1.5A 
Fall Time Ree = 1.70 tp = 30us 
See fig. 1 


Storage Time Velamp = 200V 
Fall Time lp = 0.8A 

Tail Time in Turn-on = Ree =3.12 
Crossover Time = 1. See fig. 3 


Storage Time Vec = 200V Velamp = 250V 

Fall Time lc = 8A lp =0.8A 

Tail Time in Turn-on Veep =— 5V Ree =3.12 

Crossover Time Lo = 1.38MH T, = 100°C 
See fig. 3 


Storage Time = Velamp = 250V 

Fall Time = Ip =0.8A 

Tail Time in Turn-on = Ree = 5.6Q 
See fig. 3 


Storage Time Vec = 200V Velamp = 250V 

Fall Time lc = 8A lp = 0.8A 

Tail Time in Turn-on Vep =0 Ree = 5.6Q 
Lo = 1.38MH T; = 100°C 
See fig. 3 


* Pulsed : Pulse duration = 300 ms, duty cycle = 2% 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast electronic switch 
(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


Ic = 'csat 


VCE sat dyn Ic =01 


ICsat 


—>| 2 ns aaa I 
4us | een 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW .- closed for ts, tt, te 
— open for Vcew 


Figure 3b : Turn-off Switching Waveforms (inductive load). 
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Power and ls Derating versus Case 


a 


DC and AC Pulse Area. 
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Ip (A) 


Minimum Base Current to Saturate the Transistor. 


Collector-emitter Voltage versus Base-emitter 


Resistance. 


MICROELECTRONICS 


ky SGS-THOMSON 


= TT 
TY 
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DC Current Gain. 


Transient Thermal Response. 


BUW52 


Saturation Voltage. 

, VCE: Vee (V) 
m= Ti = 25 °C 
——=T; = 100 °C 


SaRnUnr: 
Oe 
COCA Tre 
COO 


Ip/Ip = 10 


Switching Times versus Collector. 
t 


w 
— 


— 


a 


| 


(Cn 


ie LN 
A ET 


Switching Times versus Collector Current 
(inductive load). 


Saturation Voltage. 
Vee. Vee (V) 
3 (CE VBE 


10 15 20 


Switching Times versus Collector Current 
(inductive load). 


t (us) ~ (us) 
10 40 Se a aT Eee 
2 SO a PNET Pha 4 
= ay 
I ee ee sO 
1074 OES OS a La TT ES ES TES 1071 is a ae 
l 
Yoo = 200,V Veg = -5 VP TT 4 
In = 10 = 3. Ip (A) 
ior? Lic/IB Aga = 3.12 | | | Ie 
0 5 10 45 
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SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR REVERSE BIASED 
. During the turn-off with negative base-emitter 
voltage. 


TRANSISTOR FORWARD BIASED 
. During the turn-on 
. During the turn-off without negative base- 
emitter voltage and 5.6 Q< Ree<50 2. 


Ree 


Forward Biased Safe Operating Area (FBSOA). 
ae Ic (A) 


0 50 100 150 200 250 300 
The hatched zone can only be used for turn-on. 


Forward Biased Accidental Overload Area 
(FBADA). 


iW: 

0 50 100 «= 450 «= 200. 250 = 300 
The Kellog network (heavy point) allows the calcu- 
lation of the maximum value of the short-circuit for 
a given base current Ip (90 % confidence). 


Reverse Biased Safe Operating Area (RBSOA). 
Ic (A) 
35 


VCE (Vv) 
0 50 400 150 200 250 300 £350 


Reverse Biased Accidental Overload Area 
(RBADA). 


5%, Icsm_ (A) =o 
60 — 
: He 
= 
‘ oe 
, ss 

on 


i so bea 


0 50 100 150 200 250 300 350 
After the accidental overload current the RBAOA 
has to be used for the turn-off. 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 


times during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


a» FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol| Parameter | Value Unit 

F Voev | Collector emitter Volage (Vor =- 150) —S=SC~<C~*~“~tC“‘“‘~*sSSCSCSC‘“‘“drCC* 

| Voeo | Collector-emitter Voltage (le=0) | 

a 

| lem | BasePeakCurent | 
(BE. junction in avalanche) 


November 1988 1/7 


633 


BUW89 


THERMAL DATA 


Thermal Resistance Junction-case max 


ELECTRICAL CHARACTERISTICS (T.25. = 25°C unless otherwise aie 
Symbol 
IcER Collector Cutoff Vee = Vcev 
Current (Rge = 109) Vee =Vcev Te = 100°C 
IcEV Collector Cutoff Current] Vce =Vcev Vee =— 1.5V 
Vce =Vcev Vee =-— 1.5V Te = 100°C 
Emitter eae Veg =5V 
Current (Ico = 
Vceo(sus) | Collector soe lc =0.2A 
Sustaining Voltage L =25mH 
VeBo eo base Voltage le =50mA 
(Ic = 
VcE(sat)* es emitter : lp =0.375A 
Saturation Voltage = Ip = 1.5A 
= 7. Ip =0.375A T, = 100°C 
a Ip = 1.5A T, = 100°C 
VeeE\(sat) | Base-emitter Saturation = = 
Voltage 
dic/dt Rated of Rise of 
on-state Collector 
Current 
VceE(2us) | Collector Emitter 
Dynamic Voltage 


RESISTIVE LOAD 


T, = 100°C 
Veo =72V. Ro =0 lpi =2.25A 
T, = 25°C 

T, = 100°C 


See fig. 2 
Voc =72V 


see fig. 2 
Veco =72V Ro = 4.82 lpi =1.5A 
T, = 100°C 


Collector Emitter 
Dynamic Voltage 


See fig. 2 


Rise Time Vec =72V 


Storage Time Vep =—5V 
Fall Time Ree =12 
See fig. 1 
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ELECTRICAL CHARACTERISTICS (continued) 
INDUCTIVE LOAD 


Storage Time Velamp = 90V 
Fall Time Ip = 1.5A 
Tail Time in Turn-on Reo = 1.72 
Crossover Time See fig. 3 


Storage Time Veco = 72V Velamp = 90V 
Fall Time lc = 15A Ip = 1.5A 
Tail Time in Turn-on Veep =— 5V Ree = 1.7 
Crossover Time Lo =0.25mH 


See fig. 3 


Storage Time Vec = 72V 
Fall Time lo =15A 
Tail Time in Turn-on Veep =0 

Lo =0.25mH 


Storage Time Vec = 72V Velamp = 90V 
Fall Time Io = 15A Ip = 1.5A 
Tail Time in Turn-on Veg =0 Ree =3.92 
Lo =0.25mH 
See fig. 3 


" Pulsed test tp < 300 us 6< 2% 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast electronic switch 


(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


Ic =lesgt —— 


VCE sat dyn Ic=01 


ICsat 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 
(2) Non-inductive resistor 
(3) Fast recovery rectifier 
SW : closed for tsi, th, te 
open for Vcew 


Figure 3b : Turn-off Switching Waveforms (inductive load). 


oe ky SSS-THOMsON 


MICROELECTRONICS 
636 


BUW89 


Power and Isjp Derating versus Case 


Temperature. 


DC and AC Pulse Area. 
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DC Current Gain. 
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Transient Thermal Response. 
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Saturation Voltage. 


Saturation Voltage. 
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Vee. Vee (V) 
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Switching Times Versus Collector 


25 
Switching Times versus Collector Current 


(inductive load). 
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Switching Times versus Collector Current 


(inductive load). 
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SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
. During the turn-on . During the turn-off with negative base-emitter 
. During the turn-off without negative base- voltage. 


emitter voltage and3.9 Q< Ree<50Q. 


RgE 


Forward Biased Safe Operating Area (FBSOA). Reverse Biased Safe Operating Area (RBSOA). 


C 
ee OD 
I i a 


Ic (A) 


nem TTT. 
AG 


\ 


ai 


ae ee a ae 
0 


0 25 50 75 100 425 150 0 5 400 450 200 
The hatched zone can only be used for turn-on. 
Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 
Tesw (A) Tesm (A) 


BO 


80 

rome TT TTT 
| Ae 
AMSERe7eS 


40 Ee. 


ys 
Yy 


0G 


0 0 0 50 200 50 200 
The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 
lation of the maximum value of the short-circuit for has to be used for the turn-off. 

a given base current Ip (90 % confidence). 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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NPN FAST SWITCHING POWER TRANSISTOR 


a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 

» TURN-ON AND TURN-OFF TAIL SPECIFICA- 
TIONS 

» TURN-ON di/dt FOR BETTER RECTIFIER 
CHOICE 

a SWITCHING TIMES SPECIFIED WITH AND WI- 
THOUT NEGATIVE BASE DRIVE 

a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a LOW ON-STATE VOLTAGE DROP 

» BASE CURRENT REQUIREMENTS 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
NPN 

E 


6O8d/ 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter | Value Unit 
" Veev | Gollectoremitier Vollage (Vee=-15¥)—SSS—=~iTCSC“‘SéS(C?S#OOOCiSCOV CO 
[Voeo | Collestoremitter Voltage (In=0)SSC=<“~*‘“~*~*~sC“‘CSC(‘SC*‘d;SCV=C*’ 
| Veso | Emitierbase Voltage (lo=0) | 
Pte | Collector Curent SC~—“—*~—~*~‘—‘—‘*SsSs~iSC“‘C;é‘t Cd 
| tom | Collector PeakCurent =| 8 CY 
Pts [Bascouren Ss CSC™C~“*‘“*S*S*S*~é*dSC“‘CSSA.~C~*‘d‘CA‘*CW’ 
| lem | BasePeak Curent | CT CA 
[Pe | aetna | 
(B.E. junction in avalance) 
[Pic | Total Dissipation atTo<25 SSSC~—~iSC“‘(CS;SC;SCd| OW 


Storage ue — 65 to 175 — 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tease = 25 © unless otherwise specified) 


Symbol Test Conditions 


IcER Collector Cutoff Voce = Vcev 
Current Voce =Vcev Te = 100 °C 

IcEV Collector Cutoff Voce =Vcev Vee =-1.5 V 
Current Voce =Vcev Vee =- 1.5 V T, = 100 °C 


(Rge = 10 Q) - 
leBo Emitter Cutoff Vep =5V 1 mA 
Current (Ic = 0) 


VceEo(susy” | Collector Emitter lc =0.2A 125 
Sustaining Voltage | L = 25 mH 
VEBOo Emitter-base le =50 mA 7 
Voltage (Ic = 0) 


VcE(sat)’ | Collector-emitter Ip =0.35 A 
Saturation Voltage | Ic =11A IpB=1.4iA 

Ilc=55A Ip =0.35A T,= 100°C 
Ip=11A T,=100°C 


VBE(sat) | Base-emitter 
Saturation Voltage T; = 100 °C 


di,/dt Rate of Rise of on | Vec = 100 V lpi =1.65A 
State Collector T,;=25 °C 
Current T, = 100 °C 


See fig. 2 


VCE(2ps) Collector-emitter Voc = 100 V Re =92 
Dynamic Voltage 2 2.5 V 
2.6 4 V 
See fig. 2 
a ; | 


VceE(4ps) | Collector-emitter Voc = 100 V Ro =9Q 
Dynamic Voltage 


See fig. 2 
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ELECTRICAL CHARACTERISTICS (continued) 


RESISTIVE LOAD 

Rise Time Voc = 100 V Ic=15A 
Storage Time Vep =-5V lIp1 = 1.8A 
Fall Time Rep = 1.3.0 tp = 30 us 


INDUCTIVE LOAD 

Storage Time Veco =100V Ic =11A Ip =l.1A 
Fall Time Vep=-5V Velamp = 125 V 
Tail Time in Turn-on Lo =0.25 mH Rp =2.3 2 
Crossover Time see fig. 3 


Storage Time Veco =100 V Ic =11A Ip Ha=tl.1A 


Tail Time in Turn-on Lo =0.25 mH Rp =2.32 
Crossover Time see fig. 3 T; = 100 °C 


Storage Time Vec = 100 V Ic =11A Ip =1.1A 
Fall Time Veep =0 Velamp = 125 V 
Tail Time in Turn-on Lo = 0.25 mH Rg =4.7 Q 

see fig. 3 
Storage Time Voc = 100 V Ic =11A lp =1.1A 
Fall Time Veep =0 Velamp = 125 V 
Tail Time in Turn-on Lo =0.25 mH Rp =4.7 Q 

see fig. 3 T, = 100 °C 


* Pulsed : Pulse duration = 300 us, duty cycle = 2% 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast electronic switch 
(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


Rc = 0 


VCE sat dyn 


dig/dt = 09 tcgat/ty, 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW .-—closed for tsi, tn, te 
— open for Vcew 
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Power and Isp Derating versus Case Tempera- 


ture. 


DC and AC Pulse Area. 
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Collector-emitter Voltage versus Base-emitter 


Resistance. 


Transient Thermal Response. 
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Minimum Base Current to Saturate the Transistor. 


DC ate Gain. 
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Saturation Voltage. 


BUWS0 
Saturation Voltage. 


Switching Times versus Collector Current (induc- 
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TRANSISTOR FORWARD BIASED 


. During the turn-on 


. During the turn-off without negative base- 
emitter voltage and 4.7 Qs Rees 50 Q. 


ReE 


Forward Biased Safe Operating Area (FBSOA). 
‘ Ic (A) 


The hatched zone can only be used for turn-on. 


Forward Biased Accidental Overload Area 
(FBADA). 
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The Kellog network (heavy point) allows the calcu- 
lation of the maximum value of the short-circuit for 
a given base current Ip. 
(90 % confidence). 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR REVERSE BIASED 
_. During the turn-off with negative base-emitter 
voltage. 


Reverse Biaesd Safe Operating Area (RBSOA). 


Reverse Biased Accidental Overload Area 
(RBADA). 


I (A) 
60 CSM 


After the accidental overload current the RBAOA 
has to be used for the turn-off. 
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NPN FAST SWITCHING POWER TRANSISTOR 


m VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN FOR REDUCED LOAD OPERA- 
TION 

a» TURN-ON AND TURN-OFF TAIL SPECIFICA- 
TIONS 

» TURN-ON dic/dt FOR BETTER RECTIFIER 
CHOICE 

a SWITCHING TIMES SPECIFIED WITH AND 
WITHOUT NEGATIVE BASE DRIVE 

mn FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a LOW ON-STATE VOLTAGE DROP 

a» BASE CURRENT REQUIREMENTS 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Veev | Colectoremiter Votage (Vas =-16)—S~—SCSCS*=‘“<S*~« OS 
[Veco | Collctoremiter Votage (lp =0)—SSSSSSSCSC~iSSSSCt 
[Veao | Emiterbase Volage (lo =o) SSS 
[ie | colecctor Curent SSOSCSCSC~“s‘“‘“r 
[collector Peak Current ——~—~SCSCSC~C~“~S~S~SC 
a ee 

nersar sen 


| low 

Pte [Base Curent SSCS 

| lam | Base Peak Current 
(B.E. neon in avalance) 

| Pror__| Total Dissipation atTe< 25°C TH 


Storage eee — 65 to 175 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


IcER Collector Cutoff Vee = Vcev 
Current (Ree = 10Q) VcE = VoEv Te = 100°C 
IcEV Collector Cutoff Voce =Vcev VBE =— 1.5V 
Current Voce =Vcev Vee =-—1.5V T. = 100°C 
Emitter Cutoff Veg =5V 
Current (Ic =0) 
Vceo(sus)* | Collector emitter lo =0.2A 
Sustaining Voltage |L=25 mH 
VeEBOo Emitter-base 
Voltage (Ic = 0) 
Vce(sat)* | Collector-emitter 
Saturation Voltage 


i@esA Ip =0.15A  T, = 100°C 


Vee(sat)* | Base-emitter 
Saturation Voltage T, = 100°C 


di,/dt Rate of Rise of on {Vcc = 160V 


State Collector 
Current 
VCE(4us) 
See fig. 2 


* Pulsed : Pulse duration = 300 us, duty cycle = 2 %. 


See fig. 2 
Vec = 160V Ro = 272 


Collector-emitter 
Dynamic Voltage 


See fig. 2 
Veco = 160V Reo = 272 


Collector-emitter 
Dynamic Voltage 


2/7 

i Ee a a, ee f SGS-THOMSO 
Sf | Scere tld 

650 


ELECTRICAL CHARACTERISTICS (continued) 


| Symbol | __Parameter_ | Test Conditions |_Min. | Typ. | Max. | Unit_ 


tr 
ts 
tt 
ts 
tt 
tt 
tc 


RESISTIVE LOAD 
Rise Time 
Storage Time 

Fall Time 


INDUCTIVE LOAD 
Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 

Fall Time 

Tail Time in Turn-on 
Crossover Time 


Storage Time 
Fall Time 
Tail Time in Turn-on 


Storage Time 
Fall Time 
Tail Time in Turn-on 


Voc = 160V 
Veep =-— 5V 
Rp =2.52 


Voc = 160V 
Vep =— 5V 
Lo =1.8MH 
see fig. 3 


Voc = 160V 
Vega =— 5V 
Lo =1.8mMH 
see fig. 3 


Voc = 160V 
Vep =0 

Leo =1.38mH 
see fig. 3 
Voc = 160V 
VeB =Q 

Le = 1.3mH 
see fig. 3 


* Pulsed * Pulse duration = 300 us, duty cycle = 2% 


Ic =6A_ Ip =0.6A 
Velamp = 200V 
Rg = 4.20 


Ic =6A Ip =0.6A 
Velamp = 200V 
Rg = 4.20 
T, = 100°C 

lc =6A_ Ip =0.6A 
Velamp = 200V 
Rep =6.8Q 


Ic =6A_ Ip =0.6A 
Velamp = 200V 

Rg =6.8Q 

, = 100°C 


Figure 1 : Switching Times Test Circuit (resistive load). 
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Figure 2 : Turn-on Switching Waveforms. 


Ic =Icsat —— 


VCE sat dyn ic =01 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW :- closed for ts, tr, te 
— open for Vcew 


Ripyf2) 


Vea 
li 


Figure 3b : Turn-off Switching Waveforms (inductive load). 
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Power and Isjg Derating versus Case Tempera- 


DC and AC Pulse Area. 


102 


10 


4074 


wa DC ae 
— — ~Monopulse 


a 
12) 
oO 
o 
a 


4072 


10 


Transient Thermal Response. 


-emitter Re- 


Collector-emitter Voltage versus Base 


sistance. 


403 


Hessian 


Minimum Base Current to Saturate the Transistor. 


DC Current Gain. 


415 
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Voe Vee |) 


Saturation Voltage. 
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SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
. During the turn-on . During the turn-off with negative base-emitter 
. During the turn-off without negative base- voltage. 


emitter voltage and 6.8 Q< Ree<50 Q. 


Ree 


Forward Biased Safe Operating Area(FBSOA). Reverse Biased Safe Operating Area (RBSOA). 
die Ic (A) 


0 50 400 150 200 0 
The hatched zone can only be used for turn-on 
Forward Biased Accidental Overload Area Reverse Biased Accidental Overload Area 
(FBADA). (RBADA). 
I (A) Icsm (A) 
50 cose M 


0 50 100 150 200 2506 300 0 50 100 150 200 250 300 


The Kellog network (heavy point) allows the calcu- After the accidental overload current the RBAOA 
lation of the maximum value of the short-circuit for has to be used for the turn-off. 

a given base current lp. 

(90 % confidence). 


High accidental surge currents (I > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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FAST SWITCHING POWER TRANSISTOR 


a FAST SWITCHING TIMES 

a LOW SWITCHING LOSSES 

a VERY LOW SATURATION VOLTAGE AND 
HIGH GAIN 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Vee =— 1.5 V) 
Collector-emitter Voltage (Ig = 0) 

0) 

) 


| ts | Base Current 

[tom [Base Peak Curent SSC~“—*~S*~—“—‘—‘“‘“‘<‘dSC“‘C~‘i SCS: 

Powe | enccninamanmy | 
(B.E. junction in avalanche 

| Pror_| Total Dissipation atTe< 25°C 

Max. Operating Junction Temperature 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 
lcER Collector Cutoff Voce =Vcev 
Current (Rge = 10) Vee =Vcev Te = 100°C 
Icev Collector Cutoff Current} Vce =Vcev Vee =— 1.5V 
Voce =Vcev Vee =— 1.5V Te = 100°C 
Emitter Cutoff Vep =5V 
Current (Ic = 0) 
Vceo(sus) | Collector Emitter Ico = 0.2A 
Sustaining Voltage L =25mH 
VeEBO Emitter-base Voltage le =50mA 
(Ic = 0) 
Voce(sat)” | Collector-emitter 
Saturation Voltage 
VeE(sat)’ | Base-emitter Saturation 
Voltage T, = 100°C 
dic/dt | Rated of Rise of Vcc = 200V 
on-state Collector 
Current See fig. 2 
VceE(2us) | Collector Emitter Voc =200V Reo = 502 
Dynamic Voltage see fig. 2 
Vce(4us) | Collector Emitter Voc =200V Re =502 
Dynamic Voltage See fig. 2 
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ELECTRICAL CHARATERISTICS (continued) 
RESISTIVE LOAD 


[symbol | Parameter | Test Conditions |_Min. | Typ. | Max. | Unit_| 
vosss¥ 0 coma | [ae | 
[rors [08 |e 


See fig. 1 
INDUCTIVE LOAD 


je=048 == TF e08 | 02 | as 
ae 
[Press [oss | us 


Fall Time 


Storage Time 
Fall Time 


Ic =4A Ip =0.4A 


qrices Vep =—9V Rez = 6.32 
Tail Time in Turn-on Lo =2.5mH T, = 100°C 


tf 
tt 
tc 
ts 
tf 
tt 
te 
ts 


Fall Time Ig = 0.4A 

; Repo = 7.50 
Tail Time tn Turn-on See fig. 3 
Storage Time Voc = 200V Velamp = 250V 


Ic =4A lp = 0.4A 
Fall Time ee Loe 
Tail Time in Turn-on 


Lo =2.5mH T, = 100°C 
* Pulsed : Pulse duration = 300 us, duty cycle =2% 


See fig. 3 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast electronic switch 
(2) Non-inductive resistor 
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Figure 2 : Turn-on Switching Waveforms. 


Ic ='csat —— 


VCE sat dyn Ic =01 


ICsat 


—el 2s pe | 


Figure 3a : Turn-off Switching Test Circuit. 


(1) Fast electronic switch 

(2) Non-inductive resistor 

(3) Fast recovery rectifier 

SW _ -closed for ts, tr, te 
— open for Vcew 


Figure 3b : Turn-off Switching Waveforms (inductive load). 
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Power and Isp Derating versus Case 


Temperature. 


DC and AC Pulse Area. 
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Collector-emitter Voltage versus Base-emitter 


Resistance. 


Transient Thermal Response. 
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Minimum Base Current to Saturate the Transistor. 


DC Current Gain. 
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90 % confidence 
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Saturation Voltage. 


Saturation Voltage. 
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Switching Times versus Collector. 
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Switching Times versus Collector Current 


Switching Times versus Collector Current 
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SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
- During the turn-on . During the turn-off with negative base-emitter 
. During the turn-off without negative base- voltage. 


emitter voltage and 7.5 Q< Ree <50Q. 


Reverse Biased Safe Operating Area (RBSOA). 


Ic (A) 


0 £00 200 300 400 0 400 200 300 400 
The hatched zone can only be used for turn-on. 


Forward Biased Accidental Overload Area 
(FBAQOA). 


—1p = 0.755 

gcse. 
+ 25 

0 100 200 300 A400 
The Kellog network (heavy point) allows the calcu- After the acidental overload current the RBAOA has 
lation of the maximum value of the short-circuit for to be used for the turn-off. 
a given base current Is. 
(90 % confidence). 


High accidental surge currents (I > Icm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BUX10 is a silicon multiepitaxial planar NPN 
transistor in Jedec TO-3 metal case, intended for 
use in Switching and linear applications in military 
and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Total Power Dissipation at Tcase < 25 °C 
Storage Temperature — 65 to 200 
Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (T.as- = 25 °C unless otherwise specified) 


IcEO Collector Cutoff Current Vor = 100 V 
(Ig = 0) 
IcEX Collector Cutoff Current Voce = 160 V Vee =-1.5V 
Tease = 125 °C 
Voce = 160 V Vee =- 1.5 V 
Emitter Cutoff Current Visca | 
(Ic = 0) 
VcEo(sus)*| Collector-emitter Sustaining Ic = 200 mA 125 
Voltage - 


| 
< 
x) 


<f< 


Emitter-base Voltage (Ic =0)} le =50 mA 7 
Vce(sat) | Collector-emitter Saturation Ic =10A Ip=1A 
Voltage Ic =20A Ip =2A 
VeE(sat)” | Base-emitter Saturation 7 2 
— Voltage eres es 
hre* DC Current Gain Ic =10A Vce =2V 20 
lc =20A Voce =4V 
Is/b Second Breakdown Collector] Vce =30 V t=15s 
Current Vee = 48 V t=15 
iT Transition Frequency lc=1A - 
ton Turn-on Time (fig. 2) Ic =20A 7 
Storage Time (fig. 2) lc =20A ireeieoon us 
Fall Time (fig. 2) Vec = 30 V 0.15 us 


Clamped Egjp Velamp = 125 V 20 A 
Collector Current (fig. 1) L = 500 wH 


* Pulsed : pulse duration = 300 us, duty cycle < 2 %. 


<< 


N 
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w | ho 
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Safe Operating Areas. Derating Curves. 
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Collector-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 
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Saturated Switching Characteristics. 


Base-emitter Saturation Voltage. 
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Transition Frequency. 


BUX10 
Saturated Switching Characteristics. 
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Figure 2 : Switching Times Test Circuit 


TEST CONDITIONS : 
Voc 

Re 

pulse width = 10 us 

tr, tt < 50 ns 

duty cycle=1% 


AN Me 


10 


mT 


= 4 “ 
= 


> |- Vea} = 2 V 
adjusted for 


nominalm 1¢ 


Res 


212 


Figure 1 : Clamped Esp Test Circuit. 
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HIGH CURRENT, HIGH SPEED, POWER TRANSISTOR 


ADVANCE DATA 


DESCRIPTION 


The BUX10P is a silicon multiepitaxial planar NPN 
transistor in SOT-93 case, intended for use in swit- 
ching and linear applications in military and indus- 
trial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


: (Ic =0) 
(tp = ) 


Cunt 
te [Baocurent SSCS 
(1, [wuneton Temperature ——OSCSCSCSC‘“~*~*~‘“~*~*Ss*~‘“‘rS*~—isSSSC‘id 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (Tyase = 25 °C unless otherwise specified) 


IcEO Collector Cutoff Current Voe = 100 V 
(Ig = 0) 
Icex | Collector Cutoff Current Vee =160V Vee =—-15V 
Tease _ 125 °C 
Vee =160V Vee =-1.5V 
(Ic = 0) 
Vceo(sus) | Collector-emitter Sustaining |) _ 200 mA 125 
Voltage cam 


Emitter-base Voltage (Ic =0)} le =50 mA 
VceE(sat) | Collector-emitter Saturation | Ic =10A Ip=1A 
Voltage lc =20A Ip=2A 
VeeE(sat) | Base-emitter Saturation ln = 20A Ie =2A 
Voltage a ian 
20 
10 


Ty 


xe] 


Q 
> 


=| 
> 


—_ — 
=| 
> 


3 
<[e 


0.6 


Fe DC Current Gain Ic =10A Vce=2V 
Ir =20A Voce =4V 
Is/b Second Breakdown Collector} Vce =30 V t=15 3.53 
Current Voce =48 V t=15s 
Transition Frequency Fomor ie at 
Vee 


Turn-on Time Ic =20A ler <DA 
Vec = 30 V Snes 


lo =20A oa 
= ae 


) + |99 
[e>) N © 

oh. 

iy 


0.15 


Fall Time Voc = 30 V 
Collector Current L =500 nH 


Safe Operating Areas. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BUX11 is a silicon multiepitaxial NPN transis- 
tor in Jedec TO-3 metal case, intended for use in 
switching and linear applications in military and in- 
dustrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Value 
Emitter-base Voltage (Ic = 0) 
M 


Collector Peak Current (tp = 10 ms) 


Pile | Base Current 4 
| Prot _| 


Prot Total Power Dissipation at Tease < 25 °C 


Storage Temperature 
Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case Max Tate 


ELECTRICAL CHARACTERISTICS (Tease = 25 C unless otherwise specified) 


[Symbol | Parameter | Test Gonaitionas | min. | Typ. | Max | Unit 


IcEO Collector Cutoff Current Vee = 160 V 15 mA 

(Ip = 0) 

Collector Cutoff Current Vee = 250 V Vee =-1.5V 15 mA 
VcE = 250 V VBE =—-15V 6 mA 
Tene = 125 al @ 

(Ico = 0) 

VceEo(sus)’| Collector-emitter Sustaining I. =200 mA 500 
Voltage an 
7 


Veso | Emitter-base Voltage (Ic =0)| le = 50 mA ira | 
Vce(sat)* | Collector-emitter Saturation Ic =6A Ip =O0O.6A 
Voltage lc =12A Ip=1.5A 
VpeE(saty. | Base-emitter Saturation ln a12A ee eae 
Voltage ° ae 
Nree* DC Current Gain Ic =6A Voce =2V 20 
Ic =12A Voce =4V 10 
Is/b Second Breakdown Collector] Vce = 30 V t=15s 5 A 
Current Voce = 140 V t=15s 0.15 A 


on 
m 
x 


Transition Frequency lc=1A = 
Turn-on Time (fig. 2) lc =12A _ 
. 2) 


Storage Time (fig. 2 Ic =12A loge tb A 
Fall Time (fig. 2) Ip2=-15A Voc =150V 


Collector Current (fig. 1) L = 500 wH 


*Pulsed pulse duration = 300 us, duty cycle<2% 


fr 

ton 
ts 

tt 


Safe Operating Areas. 
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Transition Frequency. 


Saturated Switching Characteristics. 
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Clamped Reverse Bias Safe Operating Area. 


Collector-base Capacitance. 
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Figure 2 : Switching Times Test Circuit 


Figure 1 : Clamped Esp Test Circuit. 


(resitive load). 


150 V 
Vec — Vece\sat) 


TEST CONDITIONS : 


Voc 


g 
O> 
_ A 
= 
Zo 
ot 
Om 
re Al 
ie 
= 


pa 
Ss 
me 


tt < 50 ns 
duty cycle=1% 


INPUT PULSE 
pulse width = 10 us 


tr, 


8 
tp = adjusted for 


nominal Ic 
Rep 21 Q 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 

The BUX11 is a silicon multiepitaxial NPN transis- 
tor in Jedec TO-3 metal case, intended for use in 
switching and linear applications in military and in- 
dustrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Ip = 0) 
Emitter-base Voltage (Ic = 0) 
[Collector Curent SCSC~—SSC 

25 
| = 65t0200 | 


lc Collector Current 


lom Collector Peak Current (tp = 10 ms) be ne ee 


Base Current 
Total Power Dissipation at Tcase < 25 °C 


Storage Temperature — 65 to 200 
Junction Temperature 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (T ase = 25 unless otherwise specified) 


[Symbot [Parameter | Test Conditions | win. | Typ. | Wax. | Unit 


Collector Cutoff Current Vee = 130 V 15 rik 
(Ip =0) 
IceEx Collector Cutoff Current Voce =220V Vee =-1.5V 1.5 mA 
VceE = 220 V VBE =-15V 6 mA 
Tease = 125 °C 
Oe al Ce 
(Io = 
VcEO(sus)" eae Sustaining lc =200 mA 
eolage Ee i a mH 


VcE(sat). | Collector-emitter Seon 250A =8A Ip =O.8A 0.3 0.6 V 
Voltage Ic =15A lp =1.88A 0.6 1.5 V 
VeeE(sat). | Base-emitter Saturation -15A In = 1.88 A 
Voltage . 
DC Current Gain Ic =8A Voce =2V 20 
Ic =15A Vce =4V 10 
Is/b Second Breakdown Collector| Vce =30 V t=1s 5 A 
Current Voce =140V t=15s 0.15 A 
fr Transition Frequency Voce =15V _ 
ton Turn-on Time (fig. 2) Ic =15A _ 


lc = ae ee 


Clamped Es/b Velamp =160V 
Collector Current (fig. 1) L =500 wH 


* Pulsed . pulse duration = 300s, duty cycle < 2% 


Safe Operating Areas. Derating Curves. 
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Thermal 


transient Response. 
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Collector-emitter Saturation Voltage. 
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Transition Frequency. 


Saturated Switching Characteristics. 
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(resistive load). 


Vcc — VcE(sat) 


30 V 


TEST CONDITIONS : 
Voc = 

INPUT PULSE 

pulse width = 10 us 


tr tr < 50 ns 
duty cycle=1% 


Ro 


Figure 2 : Switching Times Test Circuit 
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Figure 1 : Clamped Esp Test Circuit. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER 


DESCRIPTION 

The BUX12 is a silicon multiepitaxial planar NPN 
transistor in Jedec TO-3 metal case, intended for 
use in switching and linear applications in military 
and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


|Symbol| Parameter =| Value | Unit 
Collector-emitter Voltage (Vee =— 1.5 V) 


Collector Peak Current (tp = 10 ms) 
| ts | Base Current a 
Total Power Dissipation at Tcase S$ 25 °C 
Storage Temperature | = 85t0200 |e 
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BUX12 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (Tease = 25 unless otherwise specified) 


Symbol Test Conditions 


Vce = 200 V 


Vce = 300 V Vee =-1.5V 
lease = 125 °C 
Voce =300V Vpe =- 1.5 V 


Emitter Cutoff Current Ves =5V 

(Ic = 0) 

VceEo(sus) | Collector-emitter Sustaining I. = 200 mA 2 
Voltage aa 


Vce(sat)” | Collector-emitter Saturation | Ic =5A Ip =0.5A 
Voltage Ic =10A Ip =1.25A 
VpeE(sat)’ | Base-emitter Saturation Ic =10A le =125A 
Voltage - piael 
Nee” DC Current Gain Ic =5A Voce =4V 20 
Ic =10A Voce =4V 10 
Is/b Second Breakdown Collector} Vce =30 V t=1s 5 
Current Vce = 140 V t=15s 0.15 


50 
f 


fr Transition Frequency Ilc=1A Vee =15V 
f = 10 MHz 
ton Turn-on Time (fig. 2) Ic =10A Ip1 =1.25A 
; Vec = 150 V 


a Storage Time (fig. 2) Ic =10A Ip1 =1.25A 


Fall Time (fig. 2) Ino =-1.25A Voc =150V 


Collector Current (fig. 1) L = 500 wH 


* Pulsed : pulse duration = 300 us, duty cycles 2%. 
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Safe Operating Areas. 
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DC Current Gain. 


Thermal Transient Response. 
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Collector-emitter Saturation Voltage. 
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Saturated Switching Characteristics. 
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Base-emitter Saturation Voltage. 
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Transition Frequency. 


Saturated Switching Characteristics. 
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Clamped Reverse Bias Safe Operating Area. 


Collector-base Capacitance. 
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Figure 2 : Switching Times Test Circuit 


Figure 1 : Clamped Esp Test Circuit. 


(resistive load). 


Ic 


Voc — Vce(sat) 
INPUT PULSE 


150 V 


th< 50 ns 


TEST CONDITIONS : 
duty cycle = 1% 


pulse width = 10 ps 


Voc 


tr, 


7V2|- Veal 22 V 
= 8 
tp = adjusted for 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 

The BUX13 is a silicon multiepitaxial mesa NPN 
transistor in Jedec TO-3 metal case, intended for 
high voltage, fast switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


Value 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Vpe = 0) F400 
Collector-emitter Voltage (Rgpe < 100 Q) PF B90 
| Vceo | Collector-emitter Voltage(Ils=0) | 8H 
| Veso | Base-emitter Voltage (Ic=0) | 
a 
a: 
a or 
a ee 


ae 

Tow | Collector Peak Current(ipst0ms) 

| ts | BaseCurent 

Total Power Dissipation at Tcase < 25 °C 150 

| Junction Temperature 
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BUX13 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (T ase = 25 C unless otherwise specified) 
Symbol 
Ices Collector Cutoff Current Voce = 400 V 
IcEO Collector Cutoff Current Voe = 260 V 
(Ip = 0) 
(Ic = 0) 
Vceo(sus)"| Collector-emitter Sustaining _ 
ae eee ate lg = 100 mA 325 
VceE(sat)” | Collector-emitter Saturation Ic=4A Ip =O0O.8A 
Voltage Ic =8A Ip =1.6A 
Vepe(sat). | Base-emitter Saturation 2 _ 
hee* DC Current Gain Ic =4A VceE =4V 
Ic=8A Vce =4V 
fr Transition Frequency Ic =iA Voce = 15 V 
= 10 MHz 
tan Turn-on Time Ic=8A lpi =16A 
Voc = 150 V 


Pi) 


oO 
> 


3 3 i233 


MHz 


mi, 
ne) 
rc 


— 
nln n 


nm 
o1 


— — © oak 


Storage Time 


Fall Time 


* Pulsed : pulse duration = 300uS, duty cycle < 2%. 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUX14 is a silicon multiepitaxial mesa NPN 
transistor in Jedec TO-3 metal case, intended for 
high voltage, fast switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Cont | 
Cw 
_| 


Collector Current 
Collector Peak Current (tp < 10 ms) 


Ic 
| ls | BaseCurent ee —“‘LTSC 
Total Power Dissipation at Tease $ 25 °C W 


Tstg Storage Temperature 
Junction Temperature 


December 1988 1/2 


BUX14 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise a 


Symbol Parameter Test Conditions 


Ices ae Cutoff Current Voce = 450 V 
(VBE = VcE = 450 V Weaee = 125 °C 
i Cutoff Current Voce = 320 V 
(pe 
die EB = 
(Ic 
VcEO(sus)” ee 2 Sustaining 100 mA 
Voltage (Ip = 
Vce(sat) | Collector-emitter Sauaion Ic=3A lp =O.6A 
Voltage Ic =6A Ip =1.2A 
VeeE(sat)’ | Base-emitter Saturation -6A Ig =1.2A 
Voltage 
DC Current Gain Ic=3A Voce =4V 
Ic =6A Vce =4V 
Transition Frequency Ilc=1A Voce =15V 
f = 10 MHz 


Turn-on Time Ic =6A lpi =1.2A 
Vcc = 150 V 


~— Storage Time Ic =6A lpi =—Ilpo2 =12A 


4 
on 


Fall Time Vee = 150 V 
* Saeed . pulse duration = 300 us, duty cycle < 2 %. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BUX20 is a silicon multiepitaxial planar NPN 
transistor in modified Jedec TO-3 metal case, inten- 
ded for use in switching and linear applications in 
military and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Base Current 
Total Power Dissipation at Tcase < 25 °C 
200 


December 1988 1/4 


687 


BUX20 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T,.2;- = 25 °C unless otherwise specified) 


IcEO Collector Cutoff Current 
(lp =0) 


Vce = 100 V 


IcEX Collector Cutoff Current Voce = 160 V VepeE =-1.5V 
Tease =125 °G VBE = 1.5 V 
Vce = 160 V 


Emitter Cutoff Current Ve 
(Ic = 0) 
Collector-emitter Sustaining 


Voltage Ic = 200 mA 125 
Emitter-base Voltage (lc =0)} le =50 mA 
VceE(sat)” | Collector-emitter Saturation | Ic =25A Ip =2.5A 0.3 0.6 
Voltage Ic =50A Ip=5A 0.55 1.2 
Vee(sat)’ | Base-emitter Saturation lc =50A face 
Voltage an a 
hre* DC Current Gain Ic =25A Vce =2V 20 
lc =50A Voce =4V 10 
Is/b Second Breakdown Collector| Vce = 40 V t=1S 1.5 
Current Vce =20 V t=1s 17.5 
fr Transition Frequency Voce =15V Ic=2A 
f = 10 MHz 
ton Turn-on Time (fig. 2) Ic =50A lpi =5A 04 15 
Vcc =60 V ; ; 
ts oe) a) 
tr Eon! 


| ts | Storage Time (fig. 2 lc =50A in, -BA 
| t; | ‘Fall Time (fig. 2) Is2=-5A Voc =60V 


Clamped Eg/p Velamp = 125 V 50 
Collector Current (fig. 1) L = 500 pH 
* Pulsed : pulse duration = 300s, duty cycle < 2% 


Safe Operating Areas. 
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DC Current Gain. 


Thermal Transient Response. 
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Collector-emitter Saturation Voltage. 
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Transition Frequency. 


Saturated Switching Characteristics. 
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10? Vce(clamp)(¥) 


Ic 


(resistive load). 
INPUT PULSE 


60V 
Voc — Vee (at) 


TEST CONDITIONS : 
pulse width = 10us 
tr, tt < 5Ons 


Voc 


Clamped Reverse Bias Safe Operating Area. 
Figure 2 : Switching Times Test Circuit 
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adjusted for 
nominal Ic 
Rep = 1Q 


Figure 1 : Clamped Esp Test Circuit. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 

The BUX21 is a silicon multiepitaxial planar NPN 
transistor in modified Jedec TO-3 metal case, inten- 
ded for use in switching and linear applications in 
military and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-base Voltage (Ie = 0) a ae 
Collector-emitter Voltage (Vgc =— 1.5 V) 
- i = 0) 


(le = 

eee 
0 
a 
[Pier | Total Power Dissipation at Tama 280 ~SC~“~*‘“‘~*tCS*~‘“~*~S SSCS 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (Taso = 25 CC unless otherwise specified) 


Symbol Test Conditions 


IcEO Collector Cutoff Current Vor = 160 V 
(Ip = 0) 
IcEX Collector Cutoff Current Voce = 250 V Vee =-1.5V 
Tease = 125 °C 
Vce = 250 V VeeE=-1.5V 
5 . arm \ 
VceEo(sus)'| Collector-emitter Sustaining lo = 200 mA 200 
Voltage 
7 


VcE(sat) | Collector-emitter Saturation Ic =12A Ip =1.2A 
Voltage Ic =25A Ip=3A 


VBE(sat) Base-emitter Saturation lo =25A Ip =3A 12 
Voltage 
20 
10 


Nee* DC Current Gain lc = 12 Vee =2V 
Ic = 25 Voce =4V 
Is/b Second Breakdown Collector| Vce = 140 V =1s 0.15 
Current Vce =20 V t=15s 17.5 
ft Transition Frequency Vce =15V _ 
Turn-on Time (fig. 2) Ic =25A _ 


Storage Time (fig. 2) lc =25A Is, =3A 
Fall Time (fig. 2) Ip2=-3A  Vec =100V 


Collector Current (fig. 1) L = 500 pH 


* Pulsed : pulse duration = 300us, duty cycle < 2%. 


Safe Operating Areas. 
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DC Current Gain. 


Thermal Transient Response. 
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Collector-emitter Saturation Voltage. 
Saturated Switching Characteristics. 
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(resistive load). 
SUS 


Voc — VcE (at) 


TEST CONDITIONS : 
= 100V 


Vcc 

INPUT PULSE 
pulse width 

tr, ts 50ns 

duty cycle = 1% 


Transition Frequency. 


Figure 2 : Switching Times Test Circuit 
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Figure 1 : Clamped Esp Test Circuit. 


Y 
5 
Ea 
Q AN 
Sa 
o> 
nM 
LU 

ie 


Ic/\p 
tp 


Collector-base seit 


4/4 
694 


ka, SGS-THOMSON 
>/ | tra Be aad BUX22 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BUX22 is a silicon multiepitaxial planar NPN 
transistor in modified Jedec TO-3 metal case, 
intented for use in switching and linear applications 
in military and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


Cc 
B 
NPN 

E 


D- O47 


ABSOLUTE MAXIMUM RATINGS 


: oi 


( 
| to | Collector Current == 
Collector Peak Current (tp = 10 ms) 50 
Total Power Dissipation at Tease S$ 25 °C 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (Tease = 25 © unless otherwise specified) 


Symbol Test Conditions 
3 mA 
12 mA 


cae Cutoff Current Voe = 200 V 
B = 


IcEX Collector Cutoff Current Voce =300 V 
‘lesee = 125 °C 
Voce =300 V 
Emitter Cutoff Current Ves =5V 
(Ic = 0) 
Vceo(sus)’| Collector-emitter Sustaining I. = 200 mA 
Voltage ca 


Emitter-base Voltage (Ic =0)| le =50 mA 
VcE(sat)” | Collector-emitter Saturation | Ic =10A Ip=1A 
Voltage Ic =20A Ip =2.5A 
VpeE(sat). | Base-emitter Saturation ln =20A le -25A 
Voltage 2 wie 
hee” DC Current Gain Ic =10A Voce =4V 
Ic =20A Voce =4V 
Is/b Second Breakdown Collector] Vce = 140 V t=1S5s 0.15 
Current Voce =20 V t=i1s 17.5 
Transition Frequency Ic =2A Voce =15V 
f = 10 MHz 
Turn-on Time (fig. 2) Ic =20A lpi =2.5A 
Vcc = 100 V 


Storage Time (fig. 2) Ic =20A lp, =2.5A 


Vee =- 1.5 V 


Vee =-1.5V 
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Fall Time (fig. 2) Ip2=-25A Voc =100V 


Collector Current (fig. 1) L =500 pH 


* Pulsed : pulse duration = 300 ps, duty cycle< 2 %. 
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Safe Operating Areas. Derating Curves. 
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DC Current Gain. 


Thermal Transient Response. 
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Saturated Switching Characteristics. 
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TEST CONDITIONS: 
7V > |-Ye3 | = 2¥ 
Ic /lg =8 


tp sadjusted for 
nominal I¢ 


Rap= In 


TEST CONDITIONS . 
7V>|-Ves|22V 
Ic/Ip=8 

tp = adjusted for nominal Ic 
Rep 2 1 Q 


Transition Frequency. 
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Figure 2 : Switching Times Test Circuit 
(resistive load). 
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TEST CONDITIONS : INPUT PULSE 
Vec = 100 V pulse width = 5 us 
Vee — Vee (sat) tr, tt <50ns 
Re= ———_____- duty cycle=1% 
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NPN SILICON TRANSISTOR 


DESCRIPTION 


High speed, high current, high power NPN transis- 
tor intended for use in switching and amplifier appli- 
cations. 


INTERNAL SCHEMATIC DIAGRAM 
C 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-base Voltage (lp = ee ee 
( 


: = 0) 400 
[is [Base Curent ———SCSC“‘“S;C~‘<; dS C*d 


Max. Operating Junction Temperature 


elsle}> FP ]</<l+|-|</8 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


[Symbol [Parameter [Test Gonaitions | win. | Typ | Max | Unit | 


IcEX Collector Cutoff Current | Vce =400V Vee =— 1.5V 3 mA 
Vor =400V Vee =— 1.5V T, = 125°C 12 mA 
IcEO Collector Cutoff Voce = 260V 3 mA 
Current (Ig = 0) 
(Ic = 0) 
Vceo(sus)’| Collector Emitter Ic =200mMA 325 V 
Sustaining Voltage L =25mH 
VEBO Emitter-base Voltage le =50mA 
(Ic = 0) 
VcE(sat)” | Collector-emitter Ic =8A Ip = 1.6A 0.2 0.8 V 
Saturation Voltage lc = 16A lp =3.2A 0.35 1 V 
Vee(sat) | Base-emitter Saturation | lc = 16A Ip =3.2A 
Voltage 


hee” DC Current Gain Ic =8A Voce =4V 15 
Ic = 16A Voce =4V 8 
Is/B Second Breakdown Voce =140V te=1s 0.15 
Collector Current Voce = 16V t=i18s 22 
Transition Frequency lc =2A Voce =15V f=10MHz heen 


ts Storage Time lc = 16A lpi =- lpo =3.2A 
tt Fall Time 


Pulsed : Pulse duration = 300us, duty cycle = 15% 
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TEST CIRCUIT 


Figure 1: VcEo (sus). 


horizontal 


test transistor 


Note : The sustaining voltage Vceo !s acceptable when the trace falls to the right and above point "A" 


SWITCHING TIMES TEST CIRCUITS (and oscillograms) 
Figure 2. 


5600 uF 


Base current 


Vcc = 100 V 

Ro=62 

Rp = 2,2 Q 

Rc — Rp: non inductive resistances. 
to : Pulse width = 10 ps. 


Is: and Ig2 mesured with Tektronix probe P6021 and Forme factor < 1%. 
Amplifier type 134. Rise and fall time < 100 ns. 


~ 
{ ox 
@ 
ws 
= 
Oo 
= 
Oo 
~ 
oO 
@ 
Te) 
O 


ky SGS:THOMSON 3/6 


MICROELECTROMIES 
701 


BUX23 


Safe Operating Area. 
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Collector Emitter Voltage versus Base-emitter 
Resistance (minimum value). 
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Static forward Current Transfer Ratio versus 
Collector Current. 
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Collector Current versus Base-emitter Voltage. 


Base Current versus Base-emitter Voltage. 
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Switching Times versus Collector Current. 


ransient Thermal Resistance Derating Factor 


under Pulses Conditions. 
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NPN SILICON TRANSISTOR 


DESCRIPTION 

High speed, high current, high power NPN transis- 
tor intended for use in switching and amplifier appli- 
cations. 


INTERNAL SCHEMATIC DIAGRAM 
C 


ABSOLUTE MAXIMUM RATINGS 


Ses 
Collector-base Voltage (le = 
Collector-emitter Voltage 


Value 


= 0) 
Collector-emitter Voltage 
Collector-emitter Voltage (lp = 0) 
Emitter-base Voltage (Ic = 0) 
Collector Current 


Ic 
Collector Peak Current (tp < 10ms) 
yy 


| te 
| lg | BaseCurent 
re 


450 
440 
450 
400 
7 
20 


ie) 


4 
I Page 4 Total Dissipation at T, < 25°C 350 
Storage Temperature — 65 to 200 


200 


Max. Operating Junction Temperature 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (T 25. = 25°C unless otherwise specified) 


Symbol Test Conditions | Min. | 
IceEx Collector Cutoff Current | Vce =450V Vee =— 1.5V 
Voce = 450V Vee =-—1.5V T. = 125°C 
IcEO Collector Cutoff Vce = 320V 
Current (lp = 0) 
Emitter Cutoff Current | Veg =5V a 1 
(Ic =0) 
Vceo(sus)'| Collector Emitter Ic =200mA 400 
Sustaining Voltage L =25mH 
VEBO Emitter-base Voltage le = 50mA 
(Ic =0) 
VceE(sat)’ | Collector-emitter lc =6A lg =1.2A 0.15 0. 
Saturation Voltage lc = 12A lp =2.4A 0.3 1 
VpE(sat)’ | Base-emitter Saturation | lc =12A lp =2.4A 1. 
Voltage 
1. 
3 


23/5 
>> 


NO 


Transition Frequency Ic =2A Voce =15V f =10MHz Lee 
Ic = 12A Ip = 3.24 anal 


. 
ie) 
ts Storage Time lc = 12A lpi =- Ip2 =3.2A 
ts Fall Time 


* Pulsed : Pulse duration = 300 us, duty cycle = 1.5% 


6 
71" 
Nee* DC Current Gain lc =6A Vce =4V 15 
Ic =12A Voce =4V 8 
Is/B Second Breakdown Vee =140V t=1s 0.15 
Collector Current Vce =19V t=1s 18 
| 06 | 16 


V 
V 
A 
A 
KS 
us 


oOo — 
oOo 


1.4 
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TEST CIRCUIT (VcEOo (sus)) 
Figure 1. 


horizontal 


test transistor 


Note : The sustaining voltage Vceo is acceptable when the trace falls to the right and above point "A". 


SWITCHING TIMES TEST CIRCUITS (and oscillograms) 


Base current 
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ls1 and Is2 mesured with Tektronix probe P 6021 Rc — Re : non inductive resistances 


and Amplifier type 134 tp . Pulse width = 10 us 
Forme factor< 1% 


Rise and fall ttme < 10 ns. 
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Dissipation and ls/g Derating. 


Safe Operating Area. 


Collector Current versus Collector-emitter Voltage. 


Collector Current versus Collector-emitter Voltage. 


Lite 


Dieea 


Static forward Current Transfer Ratio versus 


Collector Current 


Collector eae ee versus eee 


Resistance (minimum value). 
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Base Current versus Base-emitter Voltage. Collector Current versus Base-emitter Voltage. 


B ° 
6 


NUH 
YOO 
aaa 
Eaaeil 
iil 


Bis 
b 


| 


25°09 


Case = 


—_ = 


Ladle 


al 


0 0,4 0,8 1,2 1,6 VeelV) . 
Collector-emitter Saturation Voltage versus Base-emitter Saturation Voltage versus Collector 
Collector Current. Current. 


1 


east TET TTT 
Ae Bl 
LET te TE 
al 
TS 
tT UT dl 
pallet 
aE eal) 
ty 


1,6 


y 
/ 


mi — LY 
0 eI oom oe 
iO ago? eet Sioa 2 4 68 2 4 68 2 #4 
' 10" 10° 10! on 
Output Capacitance versus Collector-base Vol- Transition Frequency versus Collector Current. 


tage. 


Tease = 25°C Vop = 15V 
ca 


ane a 
aa a 
oe a 
rE 


key SGS-THOMSON 
7 wmcnosvectromes 


709 


BUX24 


Transient Thermal Resistance Derating Factor un- 


der Pulses Conditions. 


Switching Times versus Collector Current. 
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NPN SILICON TRANSISTOR 


=» HIGH SPEED, HIGH VOLTAGE, HIGH POWER 
TRANSISTOR 
a SWITCHING AND AMPLIFIER TRANSISTOR 


INTERNAL SHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Symbol] Parameter =| Value |_| 

| Veso | Collector-base Voltage | | 

| Veto | Collector-emiter Voltage | 8 

Vee | Collecoremitter Votage (ae = 1000) —~—~S~S~S~S~SCt*‘“~S~S OSC 

Collector-emitter Voltage Te =— 1 = 
V 


VeEBo Emitter-base Voltage 


| Veso | EmitterbaseVotage | 

lom (tp = 10ms) 20 
ee a a 
rer [roves esi ag BE] 


Storage and asia ere max) 200 
Tei — 65 to + 200 
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THERMAL DATA 


“unehon case Thermal Redwlance = 


STATIC CHARACTERISTICS (t.ase = 25°C unless otherwise stated) 


| Symbol | Parameter. |__—Test Conditions |_Min. | Typ. | Max. | Unit 


IcEO Collector-emitter Cut-off Vce =400V- Ip =0 3 mA 
Current 


Icex | Collector-emitter Cut-off Vce=500V Vee=-15vV | | | 3 | ma | 


Current VcesS00V tesa, = 125°C 12 mA 
Vee S=1.5V 


Emitter-base Cut-off Current__| Vee =5V___Ic =0 a a ee 
VceEO(sus) | Collector-emitter Breakdown Ilo =200mMA L=25mH 500 V 
Voltage (fig. 1) Ip =0 
V(BryeBo | Emitter-base Breakdown Ie =50mA Ic =0 7 V 
Voltage 
hre* | DC Current Gain Voe=4V. Io = 4A 
Voce =4V Io = 8A 


lp =0.8A 


*Pulsed tp=300ns 8<2% 


DYNAMIC CHARACTERISTICS (for small signals unless otherwise stated) 


Symbol Test Conditions 


fr Transition Frequency Voce = 15V f = 10MHz 
Ic =2A 


ime 


ty Fall Time (fig. 2) Ic =8A lIpo =-—1.6A 
lpi =1.6A 

ts Carrier Storage Time (fig. 2) Ic = 8A Ip2 =— 1.6A 
lpi =1.6A 
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Dissipation and Isp derating. 


Safe Operating Area. 
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: Test Circuit VcEO(sus). 


Figure 1 
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Note : The sustaining voltage Vceo is acceptable when the trace falls to the right and above point "A" 
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Figure 2 : Switching Times Test Circuits (and oscillograms). 
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lsi and Ip2 mesured with Tektronix probe P 6021 Rc - Re : non-inductive resistances 
and Amplifier type 134. tp : Pulse width = 10us 

Forme factor < 1% 

Rise and fall time < 100ns. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BUX40 is a silicon multiepitaxial planar NPN 
transistor in Jedec TO-3 metal case, intented for use 
in switching and linear applications in military e 
quipment. 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
NPN 

E 


S- O8Y/ 


ABSOLUTE MAXIMUM RATINGS 


28 
4 
120 
200 


| tp | BaseCurent 
eae Total Power Dissipation at Tease < 25 °C 


Storage Temperature — 65 to 200 °C 
C 


Junction Temperature a ee 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.46 


ELECTRICAL CHARACTERISTICS (T ase = 25 C unless otherwise specified) 


IcEO Collector Cutoff Current Voe = 100 V 
(Ip = 0) 
ICEX Collector Cutoff Current Vce = 160 V Vee =-1.5V mA 
Tease = 125 °C 
Vce = 160 V Vee =-1.5V 


VceE(sat) | Collector-emitter Saturation | Ic =10A IpB=1A 
Voltage Ic =15A lp = 1.88 A 
VpE(sat). | Base-emitter Saturation In =15 A le = 188A 17 3 Vv 
Voltage vi ariel 
Nre* DC Current Gain Ic =10A Vce =4V 15 
Ic =15A Voce =4V 8 
Is/b Second Breakdown Collector} Vce =30 V t=i1s 4 A 
Current Voce =50 V t=1S5s 1 A 
fr Transition Frequency lc =1A Voce =15V 
f = 10 MHz 
ton Turn-on Time (see fig. 2) Ic =15A lpi = 1.88 A 


Storage Time (see fig. 2) | Ico=15A Ipi=—-le2=188A| | 085 | 1 | ns | 
Fall Time (see fig. 2) Vec= 30V | | ota | 


fot4 | 04 | us| 
Collector Current (see fig. 1) | L =500 wH 


* Pulsed : pulse duration = 300 us, duty cycle < 2 %. 


Safe Operating Areas. Derating Curves. 
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DC Current Gain. 


Thermal Transient Response. 
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Transition Frequency. 


Saturated Switching Characteristics. 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BUX41 is a silicon multiepitaxial planar NPN 
transistor in Jedec TO-3 metal case, intented for use 
in switching and linear applications in military and in- 
dustrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


|Symbol| Parameter | Value Unit 
|_le | BaseCurent A 
ie 2Piae Total Power Dissipation at Tease < 25 °C 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.46 


ELECTRICAL CHARACTERISTICS (T.ase = 25 C unless otherwise specified) 


Symbol Typ 
IcEO Collector Cutoff Current Vor = 160 V mA 
(Ip =0) 
IcEX Collector Cutoff Current Voce =250V Vee =-1.5V mA 
Peace = 125 sO 
Vee = 250 V Vee =-1.5 V mA 


Emitter Cutoff Current Ver es 

(Ic = 0) 
Collector-emitter Sustaining le = 200 mA 2 
Voltage 


VEBO Emitter-base Voltage (Ic =0)| Ie =50 mA 
VceE(sat)” | Collector-emitter Saturation | Ic =5A Ip =O.5A 
Voltage Ic =8A Ip=1A 
VpeE(sat)’ | Base-emitter Saturation . _ 
Voltage loa e ne es 
Nee* DC Current Gain Ic =5A Vce =4V 
Ic =8A Voce =4V 
Is/b Second Breakdown Collector] Vce =30 V t=15s 
Current Voce =1385V te=15 0.15 
ft Transition Frequency lc =1A Voce =15 V 
f = 10 MHz 
ton Turn-on Time (fig. 2) Ic =8A Ip1 =1A 
Vcc = 150 V 


ts Storage Time (fig. 2) lr =8A fay tA 
tr Fall Time (fig. 2) Ipg=-1A = Voc = 150 V 


Clamped Es;p Velamp = 200 V 
Collector Current (fig. 1) L =500 wH 


* Pulsed : pulse duration = 300 ps, duty cycle< 2% 
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Safe Operating Areas. Derating Curves. 
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DC Current Gain. 


Thermal Transient Response. 
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Saturated Switching Characteristics. 


Base-emitter Saturation Voltage. 
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Transition Frequency. 


Saturated Switching Characteristics. 
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Figure 2 : Switching Times Test Circuit (resistive 


Figure 1 : Clamped Es Test Circuit. 


load). 


10 us 


Lu 
” 
—l 
=) 
a 
> 
a 
= 


pulse width 
tr, t<50 ns 
duty cycle=1% 


Vec = Vee (sat) 
Ic 


= 150V 


TEST CONDITIONS : 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BUX4iN is a silicon multiepitaxial planar NPN 
transistor in Jedec TO-3 metal case, intented for 
use in switching and linear applications in military 
and industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


3 (le =0) 


Emitter-base Voltage (Ic = 0) 

Collector Peak Current (tp = 10 ms) 
| ls | BaseCurent 3.6 
Total Power Dissipation at Tcase $ 25 °C 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.46 


ELECTRICAL CHARACTERISTICS (T,.ase = 25 © unless otherwise specified) 


Tryp. [ Max. | unit | 


IcEO Collector Cutoff Current Vee = 130 V 
(Ig =0) 
ICEX Collector Cutoff Current Voce =220 V Vee =—-1.5V 
Lease = 125 °C 
Vce = 220 V Vee =-15V 
EF Emitter Cutoff Current Vees 
(Ic = 0) 
VcEo(sus)*| Collector-emitter Sustaining In = 200 mA 160 
Voltage oS 


Emitter-base Voltage (Ic =0)} te =50 mA 7 
VcE(sat)” | Collector-emitter Saturation | Ic =8A Ip =O0.8A 
Voltage Ic =12A Ip =1.5A 
Vpe(sat) | Base-emitter Saturation In =12A In =15A 15 Dy 
Voltage ae pnts 
hre* DC Current Gain Ic =8A Voce =4V 15 45 
Ic =12A Voce =4V 
Is/b Second Breakdown Collector| Vce = 30 V t=is 
Current Voce =100V t=is 0.27 
ft Transition Frequency Ic=1A Voce =15V 
f = 10 MHz 
tt 


Turn-on Time (fig. 2) Ic =12A lpi =1.5A 
Voc = 30 V 
ue) 


ete Storage Time (fig. 2 


Fall Time (fig. 2) 


_— Clamped Es/p 


Collector Current (fig. 1) 


— 
ine) 


* Pulsed : pulse duration = 300 pss, duty cycle < 2 %. 
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Thermal Transient Response. 
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Collector-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 
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Saturated Switching Characteristics. 


Base-emitter Saturation Voltage. 
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Transition Frequency. 


BUX41N 
Saturated Switching Characteristics. 
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TEST CONDITIONS : 
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Figure 1 : Clamped Esp Test Circuit. 
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hag SGS-THOMSON 
Sf wickogLecrRomes BUX42 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


DESCRIPTION 


The BUX42 is a silicon multiepitaxial planar NPN 
transistor in Jedec TO-3 metal case, intented for use 
in switching and linear applications in military and in- 
dustrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-base Voltage (l_ = [300s—“‘it‘C*™ 
( 


= 0) 3 
Collector-emitter Voltage (Vege =— 1.5 V) 3 
Collector-emitter Voltage (Ip = 0) 
0) 


0 

. 0 

0 

[ia [Base Curent SCSCSC“~“s*s‘“‘“‘“dSCC 

W 
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BUX42 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.46 


ELECTRICAL CHARACTERISTICS (Tease = 25 © unless otherwise sie 


ee Cutoff Current Vee = 200 V 
B = 


lcex Collector Cutoff Current Voce = 300 V Vee =-1.5V 
eas = 125 °C 
EB = 
(Ic = 0) 


Voce = 300 V 
Vceo(sus)'| Collector-emitter Sustaining 9200 mA 
Voltage 


Emitter-base Voltage (Ic =0)| le =50 mA —_ 
VceE(sat)” | Collector-emitter ae Ic=4A Ip =O4A 
Voltage Ic =6A Ip =0.75A 
VpeE(sat)’ | Base-emitter Saturation In =<6A la =<O.75A 
Voltage oor es 


Vee =-1.5V 


0.33 
0.45 


1.23 


Nee” DC Current Gain lc =4A Voce =4V 
Ic =6A Voce =4 V 
Is/b Second Breakdown Collector) Vce = 135 V t=15s 
Current Voce =30 V t=1s 
fy Transition Frequency lc=1A Vee =15V 
f = 10 MHz 
Turn-on Time (fig. 2) Ic =6A Ip; =0.75A 
Voc = 150 V 


Storage Time (fig. 2) Ic =6A iy 20 7a 
a el Fall Time (fig. 2) Ip2 =-0.75A Voc =150 V 


Clamped Eg/p Velamp = 250 V 
L = 500 wH 


=) —_—k 
ro}o 


Collector Current (fig. 1) 


* Pulsed . pulse duration = 300 p's, duty cycles 2 %. 


Safe Operating Areas. Derating Curves. 
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DC Current Gain. 


Thermal Transient Response. 
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Collector-emitter Saturation Voltage. 


Collecteur-emitter Saturation il a 
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Saturated Switching Characteristics. 


Base-emitter Saturation Voltage. 


rte] 
LAUT tT AN 


Ic (A) 


ne eee Ce 
Yet VAT A 


Tf ‘ 
py eA eh oi is 1 


PT TT TT YA MeL 
MARV ECT. 


(Vv) 


VBE(sat) 


ky SGS-THOMSON 


3/4 


MICROELECTRONICS 


729 


BUX42 


Transition Frequency. 


Saturated Switching Characteristics. 
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Clamped Reverse Bias Safe Operating Areas. 


Colltector-base Capacitance. 
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Figure 2 : Switching Times Test Circuit 


Figure 1 : Clamped Esp Test Circuit. 
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pulse width 
tr, t<50 ns 


duty cycle 


TEST CONDITIONS : 
= 100V 
Voc — Vee (sat) 


Voc 
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TEST CONDITIONS . 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUX43 is a silicon multiepitaxial mesa NPN 
transistor in Jedec TO-3 metal case, intented for 
high voltage, fast switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
NPN 

E 


d= O8Y7/ 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Voces Collector-emitter Voltage (Vgc = 0) 4 
< ) 3 
) 3 
1 


| Ves _| ( 
Collector Peak Current (tp < 10 ms) 
Pte | BaseCurent SS SC“~*~*s*~‘“‘“SCSC*SOC“‘“CSSNSC™*“‘(##C*#“CAN'CO®’ 
Pick Total Power Dissipation at Tcase $ 25 °C 

Tstg 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.46 


ELECTRICAL CHARACTERISTICS (T.ase = 25 °C unless otherwise specified) 


Symbol Test Conditions 


Ices Collector Cutoff Current Voce = 400 V 
(Vee = 0) Vce = 400 V Tease = 125 °C 
) 
) 


IcEO Collector Cutoff Current Voce =260V 
(Ig =O 
Emitter Cutoff Current Veg =7V 
(Ic =0 


VceEo(sus) | Collector-emitter Sustaining Ie = 100 mA 325 V 
Voltage (Ip = 0) : 

Vce(sat)” | Collector-emitter Saturation Ic=3A Ip =0.375 A 
Voltage Ilc=5A lIp=1A 


Veesat)” | Base-emitter Saturation _ _ 
Voltage am eee 
DC Current Gain lc =3A Voce =4V 15 
Ic=5A Voce =4V 
Transition Frequency Ic=1A = 
Turn-on Time Ic =5A 7 


lc =5 A 
lpi =—lp2=1A 
Fall Time Vec = 150 V 


* Pulsed : pulse duration = 300 us, duty cycle < 2 %. 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUX44 is a silicon multiepitaxial mesa NPN 
transistor in Jedec TO-3 metal case, intented for 
high voltage, fast switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Unit _| 
Collector-emitter Voltage (Rge < 100 Q) 440 
Emitter-base Voltage (Ic = 0) 
L wed 
Eee 


Collector Current Sa Saeae 
Collector Peak Current (tp < 10 ms) 
[tp [Basecunent SS SOSC~“—~sS™S~SCS—stiSSC 
[Pict | Total Power Dissipation at Tae 28 SSCS~SC“‘C‘#™CO#*dS;COW 
°c 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.46 


ELECTRICAL CHARACTERISTICS (T case = 25 SC unless otherwise specified) 


Symbol Test Conditions 
Ices Collector Cutoff Current Voce = 450 V 
(VBE = 0) VcE = 450 V Tease = 125 ss 
IcEO Collector Cutoff Current Voe = 320 V 
(Ip = 0) 
Emitter Cutoff Current Ven =7V 
(Ic = 0) 


*) Collector-emitter Sustaining _ 
Voltage (Ip = 0) Ic = 100 mA 400 


VceE(sat) | Collector-emitter Saturation Il =2A Ip =0.25A 
Voltage Ic=4A Ip =0.8A 


Vee(sat)’ | Base-emitter Saturation 3 a 
Voltage lc=4A Ip =O0.8A 
DC Current Gain lc=2A Vee =4V 
Ilc=4A Voce =4V 
Transition Frequency Ic=1A Voce =15V 
f = 10 MHz 
Turn-on Time Ic=4A Ip =0.8A 
Vcc = 150 V 


Io=4A Iai =~ Ine =0.8 A 


Fall Time Vec = 150 V 
* Pulsed : pulse duration = 300 us, duty cycle < 2 %. 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUX47/A, BUV47/A, BUV47FI/AFI are silicon 
multiepitaxial mesa NPN transistors mounted res- 
pectively in TO-3 metal case, TO-218 plastic 
package and ISOWATT218 fully isolated package. 


They are intended for high voltage, fast switching 
applications. 


ABSOLUTE MAXIMUM RATINGS 


im 
BUV47FI BUV47AFI 

| Vces_| Collector-emitter Voltage (Vee =0) | 850 | §=e | 
450 
| Ic | CollectorCurrent, A 
felis. | Pace CONGO) = 2 es es A 
| lew | Base Peak Current(tp<5ms) | A 
pf TO-3 | TO-218 [ISOWATT2IB| 
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BUX47/BUV47/BUV47FI-BUX47A/BUV47A/BUV47AFI 


THERMAL DATA 


| TO-3 | TO-218 |IsOWATT218] 


Thermal Resistance Junction-case max 


ELECTRICAL CHARACTERISTICS (T.as- = 25 °C unless otherwise specified) 


Symbol] Parameter | Test Conditions | Min. | Typ. | Max. | Unit 
IcER Collector Cutoff Current Vce = 850 V 0.4 mA 
(Ree = 10 Q) VceE = 850 V Tease = 125 °C 3 mA 
Icev Collector Cutoff Current Voce = 850 V 0.15 mA 
(VBE =— 2.5 V) Voce = 850 V Tease = 125 °C 1.5 mA 
(Ic =0) : 


Ic =0.2A L=25 mH 
for BUX47/BUV47/BUV47FI 


*| Collector-emitter Sustaining 
Voltage (lp = 0) 


VEBO Emitter-base Voltage 
(Ic =0) 


Collector-emitter Saturation 


for BUX47A/BUV47A/BUV47AFI 
Ic =5A Is=1A 

Ic =8A Ip =2.5A 

for BUX47/BUV47/BUV47FI 

Ic =6A Ip =1.2A 


Voltage 


Ic=9A Ip=SA 
VeBeE(sat)” | Base-emitter Saturation for BUX47A/BUV47A/BUV47AFI 
Voltage Ic =5A lIp=1A 
for BUX47/BUV47/BUV47FI 
Ic=6A Ip =1.2A 


RESISTIVE SWITCHING TIMES (see fig. 1) 


Turn-on Time 


for BUX47A/BUV47A/BUV47AFI 
Ic =5A Voc = 150 V 
Ip1 =—Ip2 =1A 
for BUX47/BUV47/BUV47FI 
Ic =6A Vcc = 150 V 
lpi =—Ipe =1.2A 


Storage Time 


Fall Time 


Storage Time 
Fall Time 


INDUCTIVE SWITCHING TIMES (see fig. 2) 


Symbol Test Conditions | Min. | Typ. 


Fall Time io SoA lane A 


VeE=5V Vcc = 300 V 
* Pulsed : pulse duration < 300 ps, duty cycle < 1.5 %. 


L=3 wH T, = 100 °C 
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BUX47/BUV47/BUV47FI-BUX47A/BUV47A/BUV47AFI 


Safe Operating Areas (TO-218, ISOWATT218). 


Safe Operating Areas (TO-3). 
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Forward Biased Accidental Overload Area 


(see fig. 3). 


Clamped Reverse Bias Safe Operating Areas. 
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Saturation Voltage. 


DC Current Gain. 
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BUX47/BUV47/BUV47FI-BUX47A/BUV47A/BUV47AFI 


Collector Current Spread vs. Base Emitter 


Collector-emitter Saturation Voltage. 
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(see fig. 1). 


Switching Times Resistive Load 


Switching Times Percentage Variation vs. Case 


Temperature. 
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Switching Times Inductive Load vs. Case Tempe- 


rature. 


Switching Times Inductive Load (see fig. 2). 
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BUX47/BUV47/BUV47Fl-BUX47A/BUV47A/BUV47AFI 


Fall Times vs. Lb (see fig. 2). Dynamic Collector-emitter Saturation Voltage 
(see fig. 4). 
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BUX47/BUV47/BUV47FI-BUX47A/BUV47A/BUV47AFI 


Figure 2 : Switching Times Test Circuit on Inductive Load. With and without Antisaturation Network. 


$-6601 


D1, D2 : Fast recovery diodes 
Q1, Q2. Transistors SGS 2N5191, 2N5195. 


Figure 3 : Forward Biased Accidental Overload Area Test Circuit. 
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BUX47/BUV47/BUV47FI-BUX47A/BUV47A/BUV47AFI 


Figure 4 : Vce (sat) Dyn. Test Circuit. 


SGS Pé21 


SGS P42! 


Figure 5 : Equivalent Input Schematic Circuit at Turn-on. 
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BUX47/BUV47/BUV47FI-BUX47A/BUV47A/BUV47AFI 


Figure 6 : Remarks to VcE (sat) Dyn. Test Circuit (fig. 4). 


The speed-up capacitor decreases the Vce (sat) dyn. as shown in diagram (figure 6). The 50 nF capacitor 
modifies the shape of base current with a overshoot. 
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BUX47/BUV47/BUV47FI-BUX47A/BUV47A/BUV47AFI 


ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. The ISOWATT218 package eliminates 
the need for external isolation so reducing fixing 
hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 


Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. 

ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. The thermally conductive plastic has a 
higher breakdown rating and is less fragile than mi- 
ca or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 

Tj = Te 


Rin 


THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Fig. 7 illustrates the elements contributing to the 
thermmal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 

The total thermal resistance Rinitot) is the sum of 
each of these elements. The transient thermal im- 


pedance, Zt for different pulse durations can be 
estimated as follows : 


1 - For a short duration power pulse of less than 


3 - For long power pulses of the order of 500ms se- 
conds or greater : 


Zth = Rthy-c + Rthc-Hs + RthHs-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


Figure 7. 
Rthu-c Rthc-Hs RthHs-amb 


ims : ANWNVVA-VN— 
Zth < Rthu-c 
2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 
Zth = RthJ-c 
{Gj SGS-THOMSON si 
7 imcnosuectomies 
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{a SGS-THOMSON BUX48/V48/V48FI 
JF icROELECTROMICS BUX48A/V48A/V48AF I 


HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUX48/A, BUV48/A, and BUV48FI/AFI are 
multiepitaxial mesa NPN transistors mounted res- 
pectively in TO-3 metal case, TO-218 plastic 
package and ISOWATT218 fully isolated package. 


They are particulary intended for switching applica- 
tions directly from the 220V and 380V mains. 


ISOWATT218 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
NPN 

E 


db- O44 


ABSOLUTE MAXIMUM RATINGS 


em as) am ft 
Symbol Parameter BUX48 BUX48A 

BUV48 BUV48A 

BUV48FI BUV48AFI 
Collector-emitter Voltage (Ree = 10 Q) 
Collector-emitter Voltage (Vee = 0) 


| is | BaseCurrent 
Lead 


| tem | Base Peak Current A 
pf TO-3 | TO-218 [ISOWATT218/ 
| Prot | Total DissipationatT.<25°C | S| 1285 |S | 
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BUX48/BUV48/BUV48FI-BUX48A/BUV48A/BUV48AFI 


THERMAL DATA 


ee ee a 


ELECTRICAL CHARACTERISTICS (T ase = 25 SC unless otherwise specified) 


Symbol | —s«éParameter Test Conditions | Min. | Typ. | Max. | Unit | 
IcES eae Cutoff Current Vce =rated Vces os LA 
(VBE = Vce =rated Vces, To = 125 °C mA 
IcER ae Cutoff Current Voce =rated Vcer an uA 
(Mee =10Q) Vce =rated Vcer, = 125°C mA 
(Ic = 
Vceo(sus) are emitter Sustaining | lc =200 mA L=25 mH 
Voltage (Ip =0) for BUX48/BUV48/BUV48FI 400 
for BUX48A/BUV48A/BUV48AFI| 450 
ial ee Co et oete 
(Io = 


VcE(sat)” ae emitter Saturation for BUX48/BUV48/BUV48FI 
Voltage Ic =10A Ip =2A V 
Ic=15A Ip=4A V 
Ic =15A Ip=3A V 
for BUX48A/BUV48A/BUV48AFI 
Ic =8A Ip =16A V 
Ic =12A Ip =2.4A V 


Vee(sat) | Base-emitter Saturation for BUX48/BUV48/BUV48FI 
voltage Ic =10A Ip =2A V 
for BUX48A/BUV48A/BUV48AFI 
Ic =8A Ip =1.6A V 


* Pulsed : pulse duration = 300 us, duty cycle <2 % 
RESISTIVE SWITCHING TIMES (see fig. 2) 


ia — 
ap 
¥ Fall Time 
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Vcc = 150 V Ic =10A 

lpi =2A 

for BUX48A/BUV48A/BUV48AFI 
Voc = 150 V Ic =8A 


lpi =16A 


for BUX48/BUV48/BUV48FI 
Vec = 150 V Ic =10A 
lIp1 =—Ilp2 =2A 

for BUX48A/BUV48A/BUV48AFI 
Vec = 150 V Ic=8A 

ls1 =— Ipo =1.6A 


for BUX48/BUV48/BUV48FI 
Vcc = 150 V Ic =10A 

lIp1 =—Ilp2 =2A 

for BUX48A/BUV48A/BUV48AFI 
Vec = 150 V Ic =8A 

lpi =—lpo =1.6A 


BUX48/BUV48/BUV48FI-BUX48A/BUV48A/BUV48AFI 


INDUCTIVE SWITCHING TIMES (see fig. 1) 


[Symboi[ Parameter [Test Conditions | Min. | typ. | Max | Unit 


ts Storage Time for BUX48/BUV48/BUV48FI 
Vec = 300 V, Io = 104A, 
= Fall Time 


lp =3 uwH 
Safe Operating Area (TO-3). Safe Operating Area (TO-218, ISOWATT218). 


Vee =-5V,1p1 =2A 
same Wasee = 125 °C 
eens Io (A) GC-0382/1 


for BUX48A/BUV48A/BUV48AFI 
Voc = 300 V, Ic =8 A, 

Lp =3 uwH 

Vee =-5 V, lpi =1.6A 

same, Tcase = 125 °C 


for BUX48/BUV48/BUV48FI 
Vec = 300 V, Io = 104A, 

Lp “3 wH 

Vee =-—5V,1p1=2A 

Same Tease = 125 °C 

for BUX48A/BUV48A/BUV48AFI 
Vec = 300 V, Ic =8 A, 

Lp =3 wH 

Vee =—5V, Ip; =1.6A 

same, Tcase = 125 °C 
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BUX48/BUV48/BUV48FI-BUX48A/BUV48A/BUV48AFI 


Clamped Reverse Bias Safe Operating Areas. 


0 200 400 600 800 = VoEciamp (V) 


DC Current Gain.. 


Vce(sat) 
(V) 
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748 


Forward Biased Accidental Overload Area. 
(see fig. 3). 
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Switching Times Percentage Variation vs. Case 


BUX48/BUV48/BUV48FI-BUX48A/BUV48A/BUV48AFI 
Temperature. 


Switching Times vs. Collector Current with Ip 


Constant. 
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BUX48/BUV48/BUV48FI-BUX48A/BUV48A/BUV48AFI 


Switching Times Percentage Variation vs. Case Dynamic Collector-emitter Saturation Voltage 
Temperature. (see fig. 4). 


VCE(sat) 


G-5227" 
7 A a 
ESR eaeeas 
Ha A 


seal 1c =10A ,Ip=2A 
WITHOUT SPEEDO UP 


D1, D2 : Fast recovery diodes 
Q1, Q2. Transistors SGS 2N5191, 2N5195. 
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BUX48/BUV48/BUV48FI-BUX48A/BUV48A/BUV48AFI 


Figure 2 : Switching Times Test Circuit on resistive Load. 
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Figure 3 : Forward Biased Accidental Overload Area Test Circuit. 
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BUX48/BUV48/BUV48FI-BUX48A/BUV48A/BUV48AFI 


Figure 4 : VcE(sat) Dyn. Test Circuit. 


+Vep =14 V 


SGS P42! 


SGS P421 


Figure 5 : Equivalent Input Schematic Circuit Circuit at Turn-on. 


C 
Cj+C 
if C>>C; AVo= AV; S~ 6605/) 


AVo = AV ; 
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BUX48/BUV48/BUV48FI-BUX48A/BUV48A/BUV48AFI 


Figure 6 : Remarks to Vce(sat) Dyn. Test Circuit (fig.4). 


The speed-up capacitor decreases the VCE (sat) dyn. as shown in diagram (figure 6). The 50 nF capacitor 
modifies the shape of base current with a overshoot. 
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BUX48/BUV48/BUV48FI-BUX48A/BUV48A/BUV48AFI 


ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. The ISOWATT218 package eliminates 
the need for external isolation so reducing fixing 
hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 


Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. 
ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. The thermally conductive plastic has a 
higher breakdown rating and is less fragile than mi- 
ca or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 
Tj = Te 
Pp = — 


Ath 


THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Figure 6 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rinitoty is the sum of 
each of these elements. The transient thermal im- 
pedance, Zth for different pulse durations can be 


3 - For long power pulses of the order of 500ms se- 
conds or greater : 


Zth = Rthu-c + Rthc-Hs + RthHs-amb 


It is often possible to discern these areas on trans- 
ient thermal impedance curves. 


estimated as follows : Figure 6. 
1 - For a short duration power pulse of less than Rthu-c Rthc-HS RthHS-amb 
ims: WANNA 
Zth < Rthu-c 
2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 
Zth = Rths-c 
ne SGS-THOMSON 
7 wucRogectRowics 
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(&, SGS-THOMSON = BUX48B/V48B/V48BF! 
7 WicRoELecTROMeS BUX48C/V48C/V48CFI 


HIGH VOLTAGE POWER SWITCHING 


DESCRIPTION 


The BUX48B/C, BUV48B/C and BUV48BFI/CFI are 
silicon multiepitaxial mesa NPN transistors moun- 
ted respectively in TO-3 metal case, TO-218 plastic 
package and ISOWATT218 fully isolated package. 
They are particularly intended for switching and in- 
dustrial applications from single and tree-phase 
mains. 


C 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter BUX48B BUX48C 

BUV48B BUV48C 
sm BUV48BFI BUV48CFI oe 
| Vceo | Collector-emitter Voltage (In =0) =| SCS OO0s—<$s S| 00—#$ CST] CVC 
tes — ease Current ee A 
| ism | Base Peak Current(tp<5ms) CY A 
POS | 70-218 [| ISOWATTZIB| 
| Piot_| Total DissipationatT.<25°C eC ts—*‘iL:C“(‘( KS S| 125 | | 
| Tstq | Storage Temperature = —C—“‘CC*di St 200|- 65 too 150 
| T, _| Max. Operating Junction Temperature ss S| «3200 S| 50S | S150 | CCT 
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BUX48B/BUV48B/BUV48BFI-BUX48C/BUV48C/BUV48CFI 


THERMAL DATA 


0 | TOP | ISOWATTEIB | 


ELECTRICAL CHARACTERISTICS (T,as-e = 25 °C unless otherwise specified) 


IcER Collector Cutoff Current Vce = 1200 V Sa LA 
(Ree = 10 Q) Vce = 1200 V case = 125 °C mA 
IcES ee Cutoff Current Vce = 1200 V es LA 
(VBE = Voce =1200V Tease = 125 °C mA 


Ic = 100 mA 
for BUX48B/BUV48B/BUV48BFI 
for BUX48C/BUV48C/BUV48CFI 


VceERisus)’ | Collector-emitter Sustaining Ic =0.5A 
Voltage (Ree = 10 Q) L=2mH 

Vce(saty’ | Collector-emitter Saturation . = 6A Ip=1.5A V 
Voltage Ic =10A IpB=4A = V 

VpeEisat)’ | Base-emitter Saturation Ic = 6A Ip=1.5A 1.5 V 
Voltage Ic = 10A Ip=4A 2 


* Pulsed : pulse duration = 300 pts, duty cycle = 15% 


aieee emitter Sustaining 
Voltage (Ig = 0) 


RESISTIVE SWITCHING TIMES 


[Turon Time gg = 250V Ig = 6A 


Baral Storage Time (as eee amat ee yN 
a Fall Time 


INDUCTIVE SWITCHING TIMES 


ra Fall Time lai =—Ipo = 1.5 A 


t+ | Fall Time Be Ieee ee 
To = 125 °C 


“eo sGs-THOMSON 
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BUX48B/BUV48B/BUV48BFI-BUX48C/BUV48C/BUV48CFI 


Safe Operating Areas (TO-3). Safe Operating Areas (TO-218, ISOWATT218). 
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BUX48B/BUV48B/BUV48BFI-BUX48C/BUV48C/BUV48CFI 


Minimum Base Current Ipp to Saturate DC Current Gain for Darlington Configuration 
the Discrete Darlington. (see fig. 1). 


Switching Times Percentage Variation vs. Case 
Temperature. 


Switching Times Percentage Variation vs. Case 
Temperature. 
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BUX48B/BUV48B/BUV48BFI-BUX48C/BUV48C/BUV48CFI 


Clamped Reverse Biased Safe Operating. 


Forward Biased Accidental Overload Area. 
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TEST CIRCUITS 
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BUX48B/BUV48B/BUV48BFI-BUX48C/BUV48C/BUV48CFI 


ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. The ISOWATT218 package eliminates 
the need for external isolation so reducing fixing 
hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 


Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. ; 
ISOWATT218 thermal performance is equivalent 
to that of the standard part, mounted with a 
0.1mm mica washer. The thermally conductive 
plastic has a higher breakdown rating and is less 
fragile than mica or plastic sheets. Power derating 
for ISOWATT218 packages is determined by : 


Tj-Te 


th 


THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Figure 1 illustrates the elements contributing to the 
thermmal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rihitot) is the sum of 
each of these elements. The transient thermal im- 
pedance, Zth for different pulse durations can be 


3 - For long power pulses of the order of 500ms se- 
conds or greater : 


Zth = Rthu-c + Rthc-Hs + RthHS-amb 


Itis often possible to discern these areas on tran- 
sient thermal impedance curves. 


estimated as follows : Figure 1. 
1 - For a short duration power pulse of less than Rthu-c Rthc-HS = BthHs-amb 
tms : WWAIA-A 
Zth < RthJ-c 
2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 
Zth = Rihu-c 
oO SGs-THOMSON 
JH iMcRoELecTROMES 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The BUX80 is a silicon multiepitaxial mesa NPN 
transistor in Jedec TO-3 metal case, particularly in- 
tented for converters, inverters, switching regulators 
and motor control systems applications. 


INTERNAL SCHEMATIC DIAGRAM 


Cc 
B 
NPN 

E 


S- 6847 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Rge = 50 Q) 
Emitter-base Voltage (Ic =0) 
a ae 


| ts | BaseCurent Cid 
| Prot Total Power Dissipation at Tcase < 40 °C 100 


Storage Temperature — 65 to 150 re 
°C 


November 1988 1/4 


761 


BUX80 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


ee ee ae ee 


Ices Collector Cutoff Current Voce = 800 V _ 
(VBE = 0) VcE = 800 V Tease = 125 °C 
lEBo Emitter Cutoff Current Veg =10V 
(Ico = 0) 
VceEo(sus)"| Collector-emitter Sustaining Ic = 100 mA 400 V 
Voltage (Ip = 0) an 
VceER(sus)'| Collector-emitter Sustaining _ 
ice Voltage (Ree = 50 Q) ee 
VcE(sat)’ | Collector-emitter Saturation Ic =5A Ip=iA V 
Voltage Ic =8A Ip =2.5A ie V 
VeE(sat) | Base-emitter Saturation Ic =5A IpB=iA 1.4 V 
ere Ic =8A Ip =2.5A 1.8 V 


ton tet Dee -on Time Ib =5A = 
ts Storage Time Ic=5A Ipi =1A 
tt Fall Time Ic=5A Ip1 =1A 


* Pulsed : pulse duration = 300 pus, duty cycle = 1.5 %. 


Safe Operating Areas. Derating Curves. 
G- 3845 
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L|-4 ne 
fehl heal 
sn ML raed = 
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wie ee 
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Pr ea 
, Be ae 
SA aes 
TN || 
il a 


1 10 10? 10? Ve (Vv) 0 50 100 Tease (°C) 
| - Area of permissible operation during Turn-on provided Ree < 100 2 and tp <0,6 pss. 
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Collecteur-emitter Saturation Voltage. 


Transient Thermal Response. 
Base-emitter Saturation Voltage. 
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BUX80 


Saturated Switching Characteristics. 


Saturated Switching Characteristics. 
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Clamped Esp Test Circuit. 


Clamped Reverse Bias Safe none Areas. 


MT IE 
WY | 


‘cE clameX¥) 


600 


400 


5V 
5 


adjusted for nominal Ic 


Res=1Q 


TEST CONDITIONS : 


VBE off 
Ic/ Ip 


tp 
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fw, SGS-THOMSON BUX84 
7 imicrozectRowics BUX84A 


HIGH VOLTAGE SWITCH 


DESCRIPTION 


The BUX84, and BUX84A are multiepitaxial mesa 
NPN transistors, intended for use in converters in- 
verters, switching regulators, motor control system 
and switching applications. They are mounted in Je- 
dec TO-220 plastic package. 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
NPN 

E 


d= ONY 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
Colleior-emiter Volage (Vee = 0 
Collector Peak Curren 

40 
150 


8 
4 
| 
[te | Bese Curent SOSSSSCSC~“~S~“S~“‘“~“~—rS 
Total Power Dissipation at Tease < 25 °C ee 


T stg Storage Temperature — 65 to 150 °C 
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BUX84/BUX84A 


THERMAL DATA 


Thermal Resistance Junction-case Max 3.125 


ELECTRICAL CHARACTERISTICS (Tas. = 25 unless otherwise specified) 


lEBOo Emitter Cutoff Current VeeceV 
(Ic = 0) 

IcES Collector Cutoff Current Vce =rated Vces 
(VBE = 0) at Tease = 125 °C 


Voce (sat)” | Collector-emitter Saturation Ic =03A lg =30 mA 
Voltage for BUX84 
for BUX84A 
Ic=1A Ip =O.2A 
for BUX84 
for BUX84A 


Vpe(sat)” | Base-emitter Saturation InciA In =O2A 
Voltage o ums 
VcEo(sus)"| Collector-emitter Sustaining In = 100 mA | =25mH 400 V 
Voltage ae _ 
fr Transition Frequency (f = 1 7 2 
La MHz) Ic =0.2A Voce =10V 


Storage Time 
Fall Time 


* Pulsed : pulse duration = 300 us, duty cycle <2 %. 
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[qa SGS-THOMSON BUX98 
/ | MICROELECTRONICS BUX98A 


HIGH VOLTAGE FAST SWITCHING 


ADVANCE DATA 


DESCRIPTION 

The BUX98 and BUX98A are silicon multiepitaxial 
mesa NPN transistors in Jedec TO-3 metal-case in- 
tended and industrial applications from single and 
three-phase mains operation. 


INTERNAL SCHEMATIC DIAGRAMS 
C 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
BUX98 BUX98A 


Emitter-base Voltage (Ic = 0) 

| lou | Collector Peak Current (tp <Sms)_ | | 

[Ice | Collector Peak Current non Rep. (tp<20u8) SiS S8OSSCSC*«dCAC*=C*d 

| te | Basecurent 
|= 8510200 

200 


Storage Temperature — 65 to 200 > 
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This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice 


BUX98-BUX98A 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T case = 25 C unless otherwise specified) 


Test Conditions 


Collector Cutoff Current Voce = Voces 
(Ree = 10 Q) VcE = VceES Tease = 125 a 


Ices Collector Cutoff Current Vce =Vces 
(Vee = 0) Vce =Vces Tcase = 125 °C 
) 
, i 


Symbol 


IcER 


IcEO Collector Cutoff Current VenieVee. 
(Ip =0 
leBo ee Cutoff Current Vega 
C= 


Collector-emitter Sustaining Ic = 200 mA 
Voltage for BUX98 
for BUX98A 


Collector-emitter Sustaining | L =2 mH 
Voltage for BUX98 
for BUX98A 


) 


aA 
ine) ine) foO;oa 
oO 


VceE(sat)’ | Collector-emitter Saturation for BUX98 


1.5 


Voltage Ic =20A Ip=4A 
for BUX98A 
Ic =16A Ip =3.2A 
Ic =24A Ip=5A 


Collector-emitter Saturation for BUX98 

Voltage lc =20A Ip=4A 
for BUX98A 
lc =16A Ip =3.2A 


VcE(sat)* 


a 
oO) 


om 
” 


— 


” 


— 
wm 


Ic =20A, lpi =lpo =4A 


* Pulsed : pulse duration = 300 ps, duty cycle = 1.5% 


< < 
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m m 
po) O 
a mn 
t 9 c 
a o 
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for BUX98A Vcc = 150 V 
Ic =16A ‘ley =Ipo =3.2A 


c= 
” 


< 
= 
aS 
on 


ton 
ts 

tt 

ton 
ts 

tf 


c= 
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Ul 
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‘Ti SGS-THOMSON BUX98B 
Sf MICROELECTROMICS BUX98C 


HIGH VOLTAGE SWITCH 


DESCRIPTION 


The BUX98B and BUX98C are silicon multiepitaxial 
mesa NPN transistors in Jedec TO-3 metal case in- 
tended for use in switching and industrial applica- 
tions from single and three-phase mains operations. 


INTERNAL SCHEMATIC DIAGRAM 
C 


ABSOLUTE MAXIMUM RATINGS 


| Vcex | Collector-emitter Voltage | S| 00 
 Veeo | Emitterbase Vollge(ic=0) SSSSC=~<“—*~—~*~—s—*—C—s‘iYSC“‘(‘C‘SCCC*” 
| lc | Collectorcurent | 
[tow | Colector Peak Curent. ——SSSSSC~—“—*~*~*~*—~—~—~SSCS~‘iYSC“‘C‘ SCS 
| lop | Collector Peak Current non Repetitive | 8 
[ie [Base Curent SC~“~*~*S*~*~*~*~sS~“‘“CS*SC‘C(“N 
[Tew [Base Peak Curent ——SS—=“‘*‘“*‘“‘“‘*S*™SC*dCSOC“‘CC’SOW™C*C*S 
7 Pict | Total Dissipation at To<28% SSC~—C~S~—~iSC“‘C;CUSONCCCC 
Max. Operating Junction Temperature 200 
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THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T,25. = 25 unless otherwise specified) 


Symbol Test Conditions 
IcER Collector Cutoff Current Voce =VceEs 
IcES Collector Cutoff Current Voce =VceEs 
(Vee =0) Voce =Vces Tease = 125 °C 
| Collector Cutoff Curr 
CEO olle utoff Current Wee Ves 
(Ig = 0) 
lEBo Emitter Cutoff Current Ven <5 V 
(Ic = 0) 
VcEO(sus)'| Collector-emitter Sustaining lc = 100 mA 700 
Voltage 


VcE(sat)” | Collector-emitter Saturation 
Voltage 

Vpe(sat)’ | Base-emitter Saturation lc =12A Ip=3A 
Voltage Ic =20A Ip =8A 


ton 
Storage Time Voc = 250 V lc =12 A 
Fall Time git lipsaguk 


“Pulsed pulse duration = 300 ps duty cycle=15% 


Safe Operating Areas. DC Current Gain. 
G- §439/1 G- 5436 
c i Fe At 
Pic MAX CONT. fo RS Hit i ‘ H—+-14 Voge = SYP 
aa ailiii ms awit 
N : Cit 
_ oN Ath N° Il Con A 
See i earatt CU TTT 
waa mimes ’ 
ACER CLOT UA 
emceiiceeete ‘ Ea tt 
Sea i eseent EHH HSE 
Ni TH is it oT 
OU rm Ath 
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Base-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 
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Reverse Biased Operating Area. 
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1CT1 SGS-THOMSON 
SF iicROELECTRONICS BUX98P 


FAST SWITCHING POWER TRANSISTOR 


a» HIGH VOLTAGE HIGH SPEED TRANSISTOR 
SUITED FOR USE ON THE 220 AND 380V 
MAINS 

a SUITABLE FOR SWITCH MODE POWER SUP- 
PLY UPS, DC AND AC MOTOR CONTROL 


INTERNAL SCHEMATIC DIAGRAM 


C 
B 
NPN 

E 


S- bd 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature — 65 to 150 °C 
Te Max. Operating Junction Temperature 150 °C 
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BUX98P 


THERMAL DATA 


Thermal Resistance Junction-case Max 0.63 


ELECTRICAL CHARACTERISTICS (T,.a52 = 25°C unless otherwise specified) 


Collector Cutoff Voce = Vcev 
Current (Rge = 5Q) Voce = Vcev Tc = 100°C 


Collector Cutoff Voce =Vcev Vee =— 1.5V 
Current 


Symbol 


IcER os 


IcEV oe 


“EINES 
SC BBE Lab 
33/33 


Voce = Vcev Vee =-— 1.5V T, = 100°C 
Emitter oa Veg =5V 
Current (Ic = 
VceEo(sus) | Collector Sate Ico =0.2A 
Sustaining Voltage L=25mH 
VeEBO Emitter- os le = 100MA 
Voltage (Ic = 


3 


Ic =20A 
Ic =20A 
Ic =20A lp =4A 
Ic = 20A lp =4A 
Vcc = 300V Rc =0 

= SUS T, = 100°C 
See fig. 1 
Voc = 300V 
Re = 152 T, = 100°C 
See fig. 1 


Is = 4A 
Ip =4A 


VceE(sat) | Collector-emitter 
Saturation Voltage 

VBE(sat) Base-emitter 
Saturation Voltage 


dic/dt Rated of Rise of 


On-state Collector 
Current 


A/us 


Collector Emitter 
Dynamic Voltage 


VcE(3p8) 


pam —_ 
* 


Vce(sus) | Collector Emitter Voc = 300V 
Dynamic Voltage Re = 152 T, = 100°C 
See fig. 1 


INDUCTIVE LOAD 


Storage Time Voc = 50V Velamp = 450V 

Fall Time Ic =20A lp =4A 

Crossover Time Veg =—-5V Rep = 0.622 
Lo =0.12mH 


—s — + 
Oo —~- Ww 


See fig. 2 


Maximum Collector = Icwott = 30A 

Emitter Voltage without = lpi =4A 

Snubber = 0. Rep = 0.620 
See fig. 2 
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BUX98P 


Figure 1 : Switching Times Test Circuit (resistive load). 


(1) Fast electronic switch 


(2) Non inductive resistor 


VCE sat dyn 


dic dt - OD Iegay ty, 


(1) Fast electronic switch 
(2) Non inductive resistor 
(3) Fast recovery rectifier 
SW — closed for te, te, te 


— open for V 
Vetamp pe CEW 


01 VcE clamp 
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BUX98P 


Power and Isjp Derating versus Case 


Temperature. 


DC and AC Pulse Area. 
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Collector-emitter Voltage versus Base-emitter 


Transient Thermal Response. 


Resistance. 


i 
Oo 
=“ 


Minimum Base Current to saturate the Transistor. 


DC Current Gain. 
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BUX98P 


SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED TRANSISTOR REVERSE BIASED 
— During the turn-on — During the turn-off with negative base-emitter 
— During the turn-off without negative base- voltage. 


emitter voltage. 


Ic (A) 


< 
ep] 

~_— 

— 


ga) 


0 200 400 600 800 1000 


Reverse Biased Accidental Overload Area 
(FBAOA). (RBAOA). 


Ics (A) 


4000 0 200 400 600 800 1000 


0 200 400 600 


High accidental surge currents (| > lcm) are allowed if they are non repetitive and applied less than 3000 
times during the component life. 
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Switching Times versus Collector Current. 


Saturation Voltage. 
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FAST SWITCHING POWER TRANSISTOR 


m HIGH VOLTAGE 
a FAST SWITCHING 
mw OFF-LINE APPLICATIONS TO 380V 


INDUSTRIAL APPLICATIONS : 


a SWITCH MODE POWER SUPPLY 
a UNINTERRUPTABLE POWER SUPPLY 
a» DC AND AC MOTOR CONTROL 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


Symbol 


Collector-emitter Voltage (Vge =— 1.5V) 850 


Collector-emitter Voltage (Ig = 0) 4 
0) 


580 
TVeeo | Emiterbase Votlage (Ie-0) —SSSSC~C~—SC“~—Ssi 
So 
PO 
Oo 
errs ie 

00 

[8810200 


Iam Base Peak Current 


Total Dissipation at T, < 25°C 
Storage Temperature 


Max. Operating Junction Temperature 
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THERMAL DATA 
Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (Tcase = 25°C unless otherwise —. 


a 
IcER Collector Cutoff Voce = VceEv 
Current (Rge = 52) Voce =Vcev Te = 100°C 
IcEv Collector Cutoff Current | Vce =Vcev Vee =— 1.5V 
Voce =Vcev Vee =-— 1.5V T. = 100°C 
oe Cutoff Current | Veg =5V 
(Io = 
VCEO(sus) ae Emitter Ic =0.2A 
Sustaining Voltage L =25mH 
1) base Voltage le = 100mA 
(Ico = 


VocE(sat)” eae emitter 
Saturation Voltage 

Vepe(sat) | Base-emitter Saturation 
Voltage = = 

dic/dt | Rated of Rise of Vcc = 300V Rc =0 

on-state Collector tp = 3us 
Current See fig.1 

VceE(3us) | Collector-emitter Vcc = 300V = 
Dynamic Voltage Ro = 102 )= 
Current see fig.1 

VcE(S5us) | Collector-emitter Voc = 300V = 
Dynamic Voltage Ro = 100 c= 
Current See fig.1 


INDUCTIVE LOAD 


Storage Time Voc = 50V Velamp = 450V 
Fall Time lc =30A lp =6A 
Crossover Time Vep =- 5V Rep = 0.4Q 
Le = 80uH T, = 100°C 


See fig.2 


Maximum Collector = Icwott = 45A 

Emitter Voltage without lpi =6A 

Snubber = Rep = 0.40 
See fig.2 
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BUX348 


Figure 1 : Turn-on Switching Characteristics. 


(1) Fast electronic switch 


(2) Non inductive resistor 


VCE sat dyn 


Vclamp 
Rip) (2) 


Ves 
ate 


Figure 2b : Turn-off Switching Waveforms (inductive load). 
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Power and lsyp Derating versus Case Tempera- 


DC and AC Pulse Area. 
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Collector-emitter Voltage versus Base-emitter 


Resistance. 


Transient Thermal Response. 


Voe_) 


900 
mE 


Minimum Base Current to Saturate the Transistor. 


DC Current Gain. 


Ip (A) 
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BUX348 


SWITCHING OPERATING AND OVERLOAD AREAS 


TRANSISTOR FORWARD BIASED 
- During the turn-on 
. During the turn-off without negative base- 
emitter voltage. 


Ree 


Forward Biased Safe Operationg Area (FBSOA). 


<= 
QO 
mM 
S 


0 200 400 600 800 4000 


Forward Biased Accidental Overload Area 
(FBAOA). 


Tj 


< 125 °C 


20 us 

at a 
ce ae Se i a a 
oie leaded. ts Gad 
or (es oem ee oe a ey 
ee ee ee ales 
VI og A 
» GH Iy- ae 
7) = 

YWUWUJIIlZ 


0 200 400 600 800 1000 


TRANSISTOR REVERSE BIASED 
. During the turn-off with negative base-emitter 
voltage. 


Reverse Biased Safe Operating Area (RBSOA). 


Ic (A) 
Tj < 125 °C; 


EERE, 

ie] 

N 

ZeEE: 

PRE: 
Fd eG Ce el 


0 200 400 600 800 4000 
Reverse Biased Accidental Overload Area 
(RBAOA). 

I A 
op LeSM (A) 


aes ee Feed a 


IN 
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Ee elelaloled 
Pea ete isles 
BEEEEREEE 
Pee ele ale] 
Eo st 
SUSeseRes 
LS sla Sleaicae 
EaaRERRE 
BHEEREEE 
ea eal a! 


0 200 400 600 800 1000 


High accidental surge currents (| > Icm) are allowed if they are non repetitive and applied less than 3000 times 


during the component life. 
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BUX348 


— Times versus Collector Current. 


Saturation Voltage. 
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HIGH VOLTAGE, HIGH CURRENT SWITCH 


DESCRIPTION 


The BUY47 and BUY48 are silicon epitaxial planar 
NPN transistors in Jedec TO-39 metal case. They 
are used in high-voltage, high-current switching ap- 
plications up to 7 A. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


eas ccbaatasto BuY 47 | BUY 48 


[Veso | Colectorbase Votage(ie=0)—~SC~<CS~S~SYCi‘ mo 
[Veco | Colectoremiter Votage (ig =0)——SSCS~S~S~sStz | td 
[Ves | Emiter-base Votiage (le=0) ——=SOSC~C~“—S~S~“s*S*S*é~CSCSC‘“‘“‘SCSSC 
So 
[tox | Cotes Peo Curent patie) se 

a 


Prot Total Power Dissipation at Tamp < 25 °C 
Tease < 50 °C 
Storage Temperature — 65 to 200 
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BUY47/BUY48 


THERMAL DATA 
Rthj-case | Thermal Resistance Junction-case Max 15 °C/W 
Rthj-amb | Thermal Resistance Junction-ambient Max 175 °C/W 
ELECTRICAL CHARACTERISTICS (T.ase = 25 © unless otherwise specified) 


| Symbol | Parameter |_——Test Conditions |_min. | Typ. | Max. | Unit _| 


IcBo Collector Cutoff Current for BUY 47 
(le = 0) Vcp = 80 V 10 WA 
Vcp =80 V Tease = 125 °C 1 mA 
for BUY 48 
Vcp = 100 V 10 A 
Vocp =100 VV Tease = 125 °C 1 A 


Vipr)cBo” | Collector-base Breakdown lc =1mA for BUY 47 150 
Voltage (l_ = 0) for BUY 48 200 
VceEo(sus)” | Collector-emitter Sustaining | lc =20 mA for BUY 47 120 
Voltage (Ip = 0) for BUY 48 170 


Emitter-base Voltage (Ic =0)| !—_ =1 mA 


Vce(sat)’ | Collector-emitter Saturation 0.05 
Voltage 0.45 
: 1 
VeeE(sat)’ | Base-emitter Saturation 
Voltage 


hee” DC Current Gain 130 
40 150 
40 130 
15 45 


Transition Frequency Ic =100 MA Vce = 10 V 


CcsBo Collector-base Capacitance | Il_e =0 Vcopg =50 V 
45 
f= 1 MHz 


3 


<< 


<< 


wn 


= 
N 


Turn-off Time Ip1 =—Ip2 =0.5A 


* Pulsed : pulse duration = 300 ps, duty cycle = 15 %. 


c= 
n 


Safe Operating Areas. DC Current Gain. 
G-2667 OG-2666 
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BUY47/BUY48 


Base-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 
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Saturated Switching Characteristics. 


Collector-base Capacitance. 
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Power Rating Chart. 
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Switching Time Test Circuit. 


-11.6V +40V 
VCC 


+37V-- 62N 20N 
| | 25uF 
OV 


1Ousle— 820 


INPUT PULSE 


DUTY CYCLE=1% 
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HIGH VOLTAGE, MEDIUM CURRENT SWITCH 


DESCRIPTION 


The BUY49P is a silicon epitaxial planar NPN tran- 
sistor in Jedec TO-126 plastic package. It is used in 
high-current switching applications up to 3A. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Colectorbase Votag® (le = 0 C250 
205% eer RA 
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BUY49P 


THERMAL DATA 


Thermal Resistance Junction-case Max 8.33 


ELECTRICAL CHARACTERISTICS (T.ase = 25 C unless otherwise specified) 


Symbol Test Conditions 


cear Cutoff Current Vee = 200 V 
Vcso"* ane base oe 
VcEO(sus)” ae it Sustaining Soo A 
Voltage (Ip = 


Emitter-base vole (Io = 


Meee -emitter oar -O5A lz =50 mA 
ee Saturation =~05A lp =50 mA 


DC Current Gain lc =20 mA Voce =2V 
lc =20 mA Vce =5 V 
lc = 0.5 mA Vee =5 V 
lc =20 mA Voce =2V 
Tease =— 55 °C 


Transition Frequency lc =100 MA Vce =10V 


16 
a Collector-base Capacitance | le = Vocp =10V 
f=1 nite 


> 


—_ 
NO 
oO 


& ao 
ae 
< 
ne] 


= 


H 


ms 


| ton | Tum-onTime [Ic =05A Veo = 20 
Turn-off Time Ip1 =—Ip2 =50 mA 


* Pulsed . pulse duration = 300 us, duty cycle = 1.5 %. 


z 


50 
0 


2 H 
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HIGH VOLTAGE, MEDIUM CURRENT SWITCH 


DESCRIPTION 


The BUY49S is a silicon epitaxial planar NPN tran- 
sistor in Jedec TO-39 metal case. It is used in high- 
voltage, high-current switching applications up to 
3A. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


 Veso | Colectorbase Volage (le =0) =SOSCSC~C~S~dC 88 
[Veco | Golectoremiter Votage (lp =0) SSCS a0 
[Veso | Emiterbase Volage (le=0) —~SSC~C~CS~“~<“<~C 
a are 
a 


a a Collector Current 
| lom Collector Peak Current 


250 
200 
Ic 3 
lom 5 
Total Power Dissipation at Tamb S$ 25 °C 1 
Tease = 50°C 10 
q; 


T stg Storage Temperature — 65 to 200 °C 
| 7, _| Junction Temperature 
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BUY49S 
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BUY49S 
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Collector-emitter Saturation ae 


DC Transconductance. 
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Saturated Switching Characteristics. 
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EPITAXIAL PLANAR NPN 


DESCRIPTION 


The BUY68 is a silicon epitaxial planar NPN trans- 
istor in Jedec TO-39 metal case. It is used for high- 
current switching applications and in power 
amplifiers. The BUY68 is available in 3 hre gain 
bands 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Collector-base Voltage (Ie = 0) 

Vcen | Collector-emitter Voltage (Ree 100) SSSSC~—~—wSC“‘C;C*éCCOCC* 

| Vceo | Collector-emitter Voltage (ls=0) | 

| Veo | Emuter-base Vollage (lo=0) | 
a re 


Collector Current 


100 
7 
(| Total Power Dissipation at Tamb S$ 25 °C 1 

Tease $50 °C 10 
| T _ | dunction Temperature | Te 
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BUY68 


THERMAL DATA 


°C/W 
°C/W 


Max 


Thermal Resistance Junction-case 


Rth j-case 


175 


Max 


Thermal Resistance Junction-ambient 


Rth J-amb 


(Tcase = 25 CT unless otherwise specified) 


ELECTRICAL CHARACTERISTICS 


V(BR)CBO™ 


” 
Cc 
2) 
= 
ae) 
c 
° 
oO 
ahomd 
n” 
® 
Ee 


Vcp =60 V 


Collector-base Breakdown 


Collector Cutoff Current 
Voltage (le 


= 0) 


Collector-emitter Sustaining 


Voltage (Ree = 10 Q) 


* 


VCER(sus) 


) 


mitter Sustaining 
=0 


e 
B= 


base Voltage 


(sus) | Collector 
Voltage 


VcEO 


Emitter 


* 


VEBO 


Ip =O0.2A 
Ip =O.5A 


Ic =2A 
Ic=5A 


Collector-emitter Saturation 


Voltage 


* 


VcE(sat) 


lc =2A 
Ic =5A 


Base-emitter Saturation 
Voltage 
DC Current Gain 


* 


) 


VBE(sat 


Transition Frequency 


CcBo Collector-base Capacitance |l_ =0 Vcp =10V F 
f=1MHz P 


Turn 


ton 


-off Time 


= 300 us, duty cycle = 1.5% 


* Pulsed * pulse duration 


DC Current Gain. 


Safe Operating Areas. 
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Base-emitter Saturation Voltage. 
Collector-base Capacitance. 


Power Rating Chart. 
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Collector-emitter Saturation Voltage. 
Saturated Switching Characteristics. 


Transition Frequency. 
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MULTIEPITAXIAL MESA NPN 


DESCRIPTION 


The BUY69A, BUY69B, and BUY69C are silicon 
multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case. They are intended for horizontal deflec- 
tion output stage of CTV receivers and high voltage, 
fast switching and industrial applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Value 
Symbol fe) 
= BUY69B | BUY69C 


eae a ee 
| Veno | Emitterbase Voltage (le=0) | 
ee 
__lom | Collector Peak Current (tps toms) | tA 
eC aS CA SERS Be 
Total Power Dissipation at Tcase < 25 °C 
[Tag [Storage Temperate [ew 
200 
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BUY69A/BUY69B/BUY69A 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.75 


ELECTRICAL CHARACTERISTICS (T case = 25 © unless otherwise specified) 


Ices Collector Cutoff Current for BUY69A Vcore = 1000 V 
(Vee =0) for BUY69B- Vce = 800 V 
for BUY69C Vce = 500 V 
lEBOo Emitter Cutoff Current 
(Ic = 0) 
Vcso Collector-base Voltage for BUY69A 
(le = 0) for BUY69B 
for BUY69C 


VceEo(sus)” | Collector-emitter Sustaining | Ic = 100 mA 
Voltage (Ip = 0) for BUY69A 
for BUY69B 
for BUY69C 
VceE(sat)” | Collector-emitter Saturation In <25A 
Voltage . oe 
Ic 


Ip =2.5A 


VpE(sat)’ | Base-emitter Saturation 
Voltage 
DC Current Gain Voce = 10 V 
Transition Frequency Vce = 10 V 


Storage Time Ic =5A Voce = 250 V 
Fall Time lpi =—Ip2=1A 


Fall Time lc =8A Vor =40V 
ley == legos 25-A 


* Pulsed . pulse duration = 300 ps, duty cycle= 15 %. 
** Pulsed . 1 Ss, non repetitive pulse. 
For characteristics curves see the BUW 34/5/6 series. 
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LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The D44C1 to D44C12 are silicon multiepitaxial pla- 
nar transistors in TO-220 plastic package intended 
for linear and switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter D44C | D44C | D44C | D44C 
1/2/3 | 4/5/6 | 7/8/9 |10/11/12 


| Voes | Collector-emitter Voltage (Vee =0) =| 40_—«| 55 | 70 (| 90 
[Voeo | Collector emitter Voltage (Is =0) ———~«|_a0~*| as | 60 | 60 
Collector Peak Current (tp = 10 ms) a aan 


Prot Total Power Disssipation Tcase < 25 °C 30 
Tamb < 25 °C 1.67 
Storage Temperature — 55 to 150 °C 
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D44C1/2/3-D44C4/5/6-D44C7/8/9-D44C10/11/12 

THERMAL DATA 
Rthj-case | Thermal Resistance Junction-case Max 4.2 °C/W 
Rthy-amb | Thermal Resistance Junction-ambient Max 75 °C/W 


ELECTRICAL CHARACTERISTICS (T ase = 25 unless otherwise specified) 


Symbol Test Conditions 


oe Cutoff Current Vet Rated Vacs 
Vee = 


lc = 100 mA 
for D44C1-2-3 


uA 


Saaz emitter Sustaining 
Voltage 


for D44C 4-5-6 
for D44C7-8-9 
for D44C10-11-12 


12, 


al 
30 
45 
60 
80 


VceE(sat)” | Collector-emitter Saturation |Ilc=1A lg =50 mA 
Voltage for D44C2-3-5-6-8-9-11-12 0.5 
Ic=1A Ip =O0.1A 
for D44C1-4-7-10 0.5 
VpBeE(sat). | Base-emitter Saturation vane le = 100 mA 13 
Voltage 2 
120 


< 
CG 


hee* DC Current Gain Ic =0.2A Voce 
lc =2A Voce 
for D44C3-6-9-12 
Ic =02A VcE 
Ic=1A VCE 
for D44C2-5-8-11 
Ic =0.2A Voce 
Ilc=1A Voce 
for D44C1-4-7-10 


* Pulsed * pulse duration = 300us, duty cycle = 2% 
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CTI SGS-THOMSON D44H1/2/4/5 
>] | MICROELECTRONICS D44H7/8/10/11 


SWITCHING APPLICATIONS GENERAL PURPOSE 


DESCRIPTION 


The D44H series are silicon multiepitaxial planar 
transistors and are mounted in Jedec TO-220 pla- 
stic package. 


They are intended for various switching and gene- 
ral purpose applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


pValue 
Symbol Parameter D44H | D44H | D44H | D44H 
1/2 4/5 7/8 | 10/11 


oe ee ie ee 
es 
i a a ae 1 
Flew | Collector Peak Curent SSSC~iRSC“‘(SCSC‘CS;*;™SCSOCOCOC*™~SYCSCA 
Total Power Disssipation Tcase < 25 °C ee ee ee 
P Tap | Storage Temperature SSSC~<“‘“dSC‘“‘“ SLOVO 
[1 [vuncton Temperature SSC~=“—*~*~“‘“RSSC“‘CS)SNSCOCOOC*dYSCO 
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D44H1/2-D44H4/5-D44H7/8-D44H10/11 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T pase = 25 C unless otherwise specified) 


oe Cutoff Current We Raed Vacs - 

(le = 

Teen Cutoff Current Vee Rated Vege _ 
(Ic = 


VcEO(sus Collector-emitter Sustaining 7 for D44H1/2 30 

me Voltage eo TOO for D44H4/5 45 

for D44H7/8 60 

for D44H10/11 80 

Vce(saty. | Collector-emitter Saturation {lc =8A Ip =O.4A 
Voltage for D44H2/5/8/11 

Ic =8A lp =O0.8A 
for D44H1/4/7/10 


VBE(sat) Base-emitter Saturation lc =8A ig-s0e A 
Voltage 


hre* DC Current Gain Voce =1V Ic =2A 
for D44H1/4/7/10 35 
for D44H2/5/8/11 60 
Vee =1V Ic=4A 
for D44H1/4/7/10 20 
for D44H2/5 /8/11 40 


* Pulsed * pulse duration = 300s, duty cycle = 1,5%. 
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kw SGS-THOMSON D44Q1 
JF iwicrogLecrromes D44Q3-D44Q5 


MULTIEPITAXIAL PLANAR NPN 


DESCRIPTION 


The D44Q1, D44Q3, D44Q5 are silicon multiepita- 
xial planar transistors in TO-220 plastic package in- 
tended for linear and switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Value 
jem | Parone paar omnes [oar] OO 
aos 
eed 


[Veco | Collector-emiter Votage (le 6) —SSCSC~wCtas ts Pees 
[te [colectorcurent —SCSC*” 


V 
V 
V 
c 
Le | Total Power Dissipation Tcase < 25 °C 
Tamb S 25 °C 1.67 W 
| Tsto eee 
q, 


T stg Storage Temperature — 55 to 150 °C 
= on Junction Temperature 150 
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D44Q1-D44Q3-D44Q5 


THERMAL DATA 
Rthj-case | Thermal Resistance Junction-case Max 4 °C/W 
Rthj-amb | Thermal Resistance Junction-ambient Max 75 °C/W 
ELECTRICAL CHARACTERISTICS (T.as- = 25 °C unless otherwise specified) 


[symbol [Parameter | __Test Conditions | Min. | Tye. | Max. | Unit 


a 
E — 


VceEO(sus)” | Collector Emitter Sustaining | lc =10 mA for D44Q1 


Voltage for D44Q3 
for D44Q5 


VCE (sat) Collector-emitter Saturation lo =2A Ip =0.2 A | V 
Voltage 


lc=2A Ip =O.2A 


Ic =0.2A 
Ic =2A 


Vee =10V 
VcE =10V 


Vcc = 50 V 
Ic=1A 
lpi =—Ipo =0.1A 


* Pulsed * pulse duration = 300 us, duty cycle = 2% 
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(@ SGS-THOMSON =—s(45H1/4/7/10 
4 ucrozLecrRowics D45H2/5/8 


PNP LOW VOLTAGE TRANSISTOR 


PRELIMINARY DATA 


a LOW COLLECTOR SATURATION VOLTAGE 
a» EXCELLENT LINEARITY 


TO-220 


INTERNAL SCHEMATIC DIAGRAM 


C 
DESCRIPTION 


The D45H1, D45H2, D45H4, D45H5, D45H7, 
D45H8 and D45H10 are silicon multiepitaxial planar 
PNP transistors in TO-220 plastic package, inten- 
ded for switching and general purpose applications. 


The complementary NPN types are the D44H1, 
D44H2, D44H4, D44H5, D44H7, D44H8 and 
D44H10 respectively. 


ABSOLUTE MAXIMUM RATINGS 


Fates 
Symbol Parameter D45H1 | D45H4 | D45H7 | D45H10 
D45H2 | D45H5 | D45H8 


| Vso _| Collector-base Voltage (le=0) | (30 | -45 | -60 | -80 | 
re — ere oe 
i a) 


“Ese Emitter-base Voltage is = ci 


[te | Colector Curent ———SSSSSC=~“—~*~—“‘“s*S*é~iSSC“‘CNCC#C‘éAONSCOC#*“‘“(”NS“;~“CAN*CS 
Oo 
Oe 
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D45H1/2/4/5/7/8/10 


THERMAL DATA 


Thermal Resistance Junction-case max 


Collector Cutoff Current Vcp =— 30V for D45H1/2 
(le = 0) Vop =— 45V for D45H4/5 
Vcp =— 60V for D45H7/8 
Vcp =— 80V for D45H10 


Teer emitter Ic =- OA for D45H1/2 
Sustaining Voltage for D45H4/5 
for D45H7/8 
for D45H10 


Collector-emitter lc =-—8A Ip =-—0.4A 
Saturation Voltage for D45H2/5/8 
Ic =-8A lp =—0.8A 
for D45H1/4/7/10 


DC Current Gain Ic =-2A Vee =-1V 
for D45H2/5/8 
for D45H1/4/7/10 
Ilo =-4A Voge =-1V 
for D45H2/5/8 
for D45H1/4/7/10 


* Pulsed : Pulse duration = 300us, duty cycle = 15% 
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JF imicrogLectRomies MJ4502 


COMPLEMENTARY HIGH POWER TRANSISTORS 


DESCRIPTION 

The MJ802 (NPN) and MJ4502 (PNP) are silicon 
epitaxial-base complementary power transistors in 
Jedec TO-3 metal case, intended for general pur- 
pose power amplifier and switching applications. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Parameter a 
Collector-emitter Voltage (Ip = 0) ee ee 
Collector-base Voltage (l_ = 0) 
Emitter-base Voltage (Ic = 0) 
Collector Current 
| Piot_| Total Power Dissipation at Tease < 25°C | 200 

Tag [Storge Terperure | awa fe 
| T_| Junction Temperature | 


December 1988 1/5 


809 


MJ802-MJ4502 


THERMAL DATA 


Thermal Resistance Junction-case Max 0.875 


ELECTRICAL CHARACTERISTICS (T,.3;. = 25 © unless otherwise a 


Symbol Test Conditions 


VcEo 6us)*| Collector- a Sustaining = 200 mA 

Voltage (Ip = 
IcBo eed a Current Vos = 100V 
(le = Tease = 150°C 
(ese EB = 
(Ic 

VcER bus)* ee emitter Sustaining ~ 200mA 

Voltage (Ree = 100) 


Base-emitter | Base-emitter Voltage | flc=75A Voce =2V_—s =7.5A Voce =2V 


Yo Been Frequency Ic =1A 


* Pulsed ° pulse duration = 300 us, duty cycle <2 %. 
For PNP type voltage and current values are negative 


Safe Operating Areas. DC Current Gain (NPN type). 


G S282" aa 


*FOR SINGLE NON 
REPETITIVE PULSE 
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MJ802-MJ4502 


DC Current Gain (PNP type). Base-emitter Voltage (PNP type). 
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-1 
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Collector-emitter Saturation Voltage (PNP type). 


6.5283 
V a ae 
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MJ802-MJ4502 


Collector-emitter Saturation Voltage (PNP type). Capacitances (NPN type) 


G-5199 


te} 
| || 


Capacitances (PNP type). 


Cc SS Gs FE Oe 2 ee eee 
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Turn-off Time (NPN type). 


6.5202 


t 
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Turn-off Time (PNP type). 
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COMPLEMENTARY POWER DARLINGTONS 


DESCRIPTION 


The MJ900, MJ901, MJ1000 and MJ1001 are sili- 
con epitaxial-base transistors in monolithic Darling- 
ton configuration, and are mounted in Jedec TO-3 
metal case. They are intended for use in power li- 
near and switching applications. 


The PNP types are the MJ900 and MJ901 and their 


complementary NPN types are the MJ1000 and 
MJ1001 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


NPN MJ1000 MJ1001 
| Voso_| Collector-base Voltage (le=0) | tt 
| Vee | Collector-emitter Voltage (Ils =0) | 8 

= 0) 


Collector Current fee 


5 
0 


Emitter-base Voltage (Ic = 


Total Power Dissipation at Tcase S$ 25°C 
Storage Temperature — 65 to 200 
Junction Temperature 


“For PNP types voltage and current values are negative. 
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MJ900/901-MJ1000/1001 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.94 


ELECTRICAL CHARACTERISTICS (Taso = 25°C unless otherwise specified) 


for MJ900 and MJ1000 
Voce = 60V 

for MJ901 and MJ1001 
Voce = 80V 

Tease = 150°C 

for MJ900 and MJ1000 
Vce = 60V 

for MJ901 and MJ1001 
Vce = 80V 
for MJ900 and MJ1000 
Voce =30V 

for MJ901 and MJ1001 


0.5 mA 
Voce =40V 0.5 


mA 
| leeo | Emitter Cutoff Current (Ic=0) |Vea=5V | | | 2m 


Vceo(sus)’| Collector-emitter Sustaining Ic = 100mA 
Voltage (lg =0) for MJ900 and MJ1000 
for MJ901 and MJ1001 


VceE(sat) | Collector-emitter Saturation Io =3A lp =12mA 
Voltage Ic =8A lp = 40mA 
Base-emitter Voltage Ic =3A Voce =3V ae 
hre* DC Current Gain lc =3A Voce =3V 1000 
lc =4A Voce =3V 750 


“ Pulsed : pulse duration = 300us, duty cycle = 1.5%. 
For PNP types current and voltage values are negative. 
For characteristic curves see the 2N6053/55 series. 


Collector Cutoff Current 
(Ree = 1KQ) 


Collector Cutoff Current 
(lp = 0) 
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COMPLEMENTARY POWER DARLINGTONS 


DESCRIPTION 


The MJ2500, MJ2501, MJ3000 and MJ3001 are si- 
licon epitaxial-base transistors in monolithic Darling- 
ton configuration and are mounted in Jedec TO-3 
metal case. They are intended for use in power li- 
near and switching applications. 


The PNP types are the MJ2500 and MJ2501 and 
their complementary NPN types are the MJ3000 
and MJ3001 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


R1 Typ. 10kQ 
R2 Typ. 1500 


ABSOLUTE MAXIMUM RATINGS 


NPN MJ3000 MJ3001 
Collector-base Voltage (le = 0) | 60 Cf 80s” 
Collector-emitter Voltage (Ip = 0) | 60 =f 0s” 
| Veao_| 
a We 


Veso | Emitter-base Voltage (Ic =0) 
Collector Current 
[tp | Base Curent SC~=“~*~*~s“‘~*S*S*S*S*S*S*S*S*~“SC“‘(CSCCSCSCSCSCS™” 
ere Total Power Dissipation at Tcase $ 25°C 150 

°C 


For PNP types voltage and current values are negative. 
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MJ2500/2501-MJ3000/3001 


THERMAL DATA 


Thermal Resistance Junction-case Max Ly 


ELECTRICAL CHARACTERISTICS (T .as- = 25°C unless otherwise specified) 


IcER Collector Cutoff Current for MJ2500 and MJ3000 
(Ree = 1KQ) Voce =60 V 
for MJ2501 and MJ3001 
Voce =80 V 
Tease = 150 °C 
for MJ2500 and MJ3000 
Voce = 60 V 
for MJ2501 and MJ3001 
Vce =80 V 


IcEO Collector Cutoff Current for MJ2500 and MJ3000 
(Ig = 0) Vce = 30 V 

for MJ2501 and MJ3001 
Vcr =40 V 

Emitter Cuteff Current (lc = 0) 

VcEO(sus)'| Collector-emitter Sustaining lc = 100mMA 

Voltage (lp = 0) for MJ2500 and MJ3000 

for MJ2501 and MJ3001 


VcE(sat)” | Collector-emitter Saturation Io = 5A ls =20mA 

Voltage lc =10A lp =50mA 
Base-emitter Voltage lc =5A Voce =3V 
DC Current Gain Ic =5A Voce =3V 


* Pulsed : pulse duration = 300s, duty cycle = 15% 
For PNP types current and voltage values are negative. 
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kw, SGS-THOMSON 
7 iwcrozectRomes MJ2955 


POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The MJ2955 is a silicon epitaxial-base PNP power 
transistor in Jedec TO-3 metal case. It is intended 
for power switching circuits, series and shunt regu- 
lators, output stages and hi-fi amplifiers. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Unit | 
| Voso | Collector-base Voltage (le=0) | = t00 S| 
ae 
oe 


a =< 0) 

| Vceo | Collector-emitter Voltage (ls=0) =| CY 

[te [Base Curent SSCSC~—CSCSS dC 

Bie Total Power Dissipation at Tcase < 25 °C a ee ee 
| Storage Temperature 


Tstg Storage Temperature 
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MJ2955 


THERMAL DATA 


Thermal Resistance Junction-case Max og 


ELECTRICAL CHARACTERISTICS (T,2;5. = 25°C unless otherwise specified) 
Symbol Test Conditions 
Icex Collector Cutoff Current Voce =— 100V 
(VBE = 1.5V) VcE = 100V Tease = 150°C 
Collector Cutoff Current Voce =— 30V 
(Ig = 0) 
Nac io 
c =0) 
VceER(sus) | Collector-emitter Sustaining ae 35 
a Voltage (Raz = 1009) eee e 
VcEO (sus) | Collector-emitter Sustaining Bie 
Neon Voltage (Ip = 0) em 200m 
VcE (sat)"| Collector-emitter Saturation 
Voltage 
Ee" 
E* 


Z 
< 
v 


| 
Oo 
ba | 


R 
Vp Base-emitter Voltage Ic =-4A Voce =— 4V 
he 


DC Current Gain Ic =-4A Voce =— 4V 
lc =-— 10A Vce =- 4V 
Transition Frequency Ic =— 0.5A Vce =— 10V 


* Pulsed : pulse duration = 300 1s, duty cycle = 1.5 %. 


“J 
oO 


NO 
A ee fe 
| Poe 


iN 
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{j, SGS-THOMSON = MU4030/1/2 
7 WcROELECTROMICS MJ4033/4/5 


GENERAL PURPOSE 


DESCRIPTION 

The MJ4030/31/32/33/34/35 are medium-power si- 
licon NPN Darlington in Jedec TO-3 metal case, in- 
tended for use in general purpose and amplifier ap- 
plications. 

The complementary PNP types. are the 
MJ4033/34/35 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


x 


Poe T tet me R1=5KQ 
$-1037/1 R2=509 


ABSOLUTE MAXIMUM RATINGS 


MJ4030 | MJ4031 
MJ4033 | MJ4034 | MJ4035 
Collector-base Voltage (I_ = 0) | 60 | 80 | 10 | v | 
Collector-emitter Voltage = = 0) | 60 | 80 | 10 | v | 
| Veso | EmitterbaseVoltage(lc=0) | 
ee ee 
| te | BaseCurent 


* For PNP types voltage and current values are negative. 


| Value sid 


Parameter PNP* 
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MJ4030/31/32/33/34/35 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (Toase = 25°C unless otherwise specified) 


Collector Cutoff Current Voce = 30V 

(Ig =0) MJ4030/33 
Voce = 40V 
MJ4031/34 
Voce = 50V 
MJ4032/35 


Collector Cutoff Current for MJ4030/33 Vcp =60V 

(Ree = 1KQ) for MJ4031/34 Vcp =80V 
for MJ4032/35 Vcp =100V 
Tease = 150°C 


for MJ4030/33 Vcp =60V 
for MJ4031/34 Vcopg =80V 
for MJ4032/35 Vcg = 100V 


V eryceo *| Collector-emitter Breakdown lc = 100mA 
Voltage for MJ4030/33 
for MJ4031/34 
for MJ4032/35 
Voltage Ic = 16A lg =80mA 


Base-emitter Voltage lc = 10A Vee = 3V 
DC Current Gain Ic =10A Voce =3V 


* Pulsed : pulse duration = 300s, duty cycles < 2%. 
For PNP types voltage and current values are negative. 
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SGS-THOMSON MJ10004/4P/4PFI 
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EPITAXIAL PLANAR NPN 


DESCRIPTION 

The MJ10004/5, MJ10004P/5P and MJ10004PFI/ 
5PFI are silicon epitaxial planar NPN transistors in 
monolithic Darlington configuration with integrated 
speed-up diode. 

They are mounted respectively in TO-3 metal case, 
TO-218 plastic package and ISOWATT2 18 fully iso- 
lated package. 

They are designed for high power, fast switching ap- 
plications. 


ISOWATT218 


INTERNAL SCHEMATIC DIAGRAM 


R1 Typ. 250 Q 
R2 Typ. 500 Q 


ABSOLUTE MAXIMUM RATINGS 


[Symbol] Parameter wutovoa/apvaprr | mao00s/6P/6PF1 | Unit 
TVeev | Collectoremiter Votage (Ver =15v)——=«|~~SCaSC*SC(‘SON™OC#*d’SCV (CO 
Vero | Collectoremiter Votage (la =0) ——=~SC~wC‘“‘~‘RSSC*SCC CSC 
TVeao | Emitertase Volage (lo=0) —SSs—=—“~idCSSC“‘CSC‘SOO 
Tie | Colectorcunen —SSSSSSSCSC~“‘iSSCCSCCi 


lom Collector Peak Current 30 
Base Current 


rbase Current 
tow | Base Peak Curent ea 
fp —SSCOCOCOCOCOCCC‘“‘“‘*d TO [FOR SO ATTN] 
[Fi | Total Power Dsspatonat Ty 2250 «dias | tes | oo «| 
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MJ10004/04P/04PFI-MJ10005/05P/05PFI 


THERMAL DATA 


p03 | 0-218 |ISOWATTZIB| 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


[Symbol| Parameter | __Test Conditions | win. | Typ. | Max. | 


IcER Collector Cutoff Current Vce = Rated Vcev 5 nik 
(Ree = 50Q) Tages = 100°C 
IcEV Collector Cutoff Current Vcev = Rated Value 0.25 mA 
(Vee = 1.5V) Vcev = Rated Value 
Tease = 150°C 
aa a 
(Ic = 


VcEO\(sus)" Eee emitter Sustaining | Ic =250mA 
Voltage (Ip = 0) Velamp = Rated Vceo 
for MJ10004/4P/4PFIl 350 
for MJ10005/5P/4PFI 400 


Vcex(sus)| Collector-emitter Sustaining | Ic =2A 
Voltage (Vee =— 5V) Velamp = Rated Vcex 
case = 100°C 

for MJ10004/4P/4PFI 

for MJ10005/5P/5PFI 

Ic = 10A Pesce 100°C 
Velamp = Rated Vcex 

for MJ10004/4P/4PFI 

for MJ10005/5P/5PFI 


Ic = 10A ls = 400mA 
Ic =20A lp =2A 

lc = 10A lp = 400mA 
gave = 100°C 
Ic = 10A lp = 400mA 
lc = 10A Ip = 400mA 
Teasers 100°C 


Nree* DC Current Gain Ic = 5A Vce =5V 50 600 
lc = 10A Voce =5V 40 400 


Nte Small-signal Current Gain Ic = 1A 7 
Output Capacitance Vop = 10V 7 


| ton | Turn- -on }Turn-on Time sid Voc = 250V lc = 10A 
lga1 =— Ip2 = 400MA 
VBE\(ott) =9V 

tp = 50us Duty Cycle — 2% 


<< 


Collector-emitter Saturation 
Voltage 


VcE (sat) ” 


wn AD 
MN =) 
ou ome) 
<<|<< << 


Base-emitter Saturation 
Voltage 


VBE(sat)” 


ts Storage Time 


Fall Time 
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(Gj, SGS-THOMSON =—sM11011/13/15 
S47 MICROELECTROMICS MJ11012/14/16 


COMPLEMENTARY POWER DARLINGTONS 


DESCRIPTION 

The MJ11011/12/13/14/15/16 are epitaxial-base si- 
licon transistors in monolithic Darlington configura- 
tion in Jedec TO-3 metal case. They are intended 
for general purpose and amplifier applications. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter PNP |MJ11011/MJ11013/Mu11015 
NPN |MJ11012/MJ11014/MJ11016 


Collector-base Voltage (le = 0) | 60 | 90 | 120 
Base-emitter Voltage (Ic =0) 


Tip | Bese Gunent——SSCSOSCSCS 


For PNP types voltage and current values are negative. 
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MJ11011/12/13/14/15/16 


THERMAL DATA 


Thermal Resistance Junction-case Max 0.87 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


[Symbol] Parameter Test Conditions | win. | Typ. | Max. | Unit 


B = 


Tieso | Emiter Cutt Gurentlo=0) | Vea=svSSSCSC~—~SCC*d 


Collector Cutoff Current Voce = Rated Vceo mA 
(Ree = 1KQ) Tease = 150°C 
Voce =Rated Vceo mA 


Vceo 6us)*} Collector-emitter Sustaining Ic = 100mA 
Voltage (Ig = 0) MJ11011, MJ11012 V 
MJ11013, MJ11014 V 
MJ11015, MJ11016 V 
Nree* DC Current Gain lc =20A Vee =5V 1000 
lc =30A Voce =5V 200 
VcE(sat)* | Collector-emitter Saturation Ic =20A ls =200mA 3 V 
Voltage Ic =30A lp = 300mA 4 V 
VeeE(sat)| Base-emitter Saturation Ic =20A lp =200mA 3.5 V 
Voltage Ic = 30A Ip = 300mA 5 V 
te Small Signal Current Gain Ic = 10A = 


* Pulsed : pulse duration = 300 us, duty cycles < 1.5 %. 
For PNP types voltage and current values are negative. 


Safe Operating Areas. DC Current Gain (NPN types). 
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MJ11011/12/13/14/15/16 


DC Current Gain (PNP types). Saturation Voltages (NPN types). 


rect Hit 
Hea eA 
Ses GE rT 


—a so ae eee 
| 7} A Rea ae ee 
SS Ery i, gt tana oe ea El a if ee , 
ea Ga Besar meee ae 
Pe 


U 
pe ctled ed nil 
mnie 


10° 1 10 Ic (A) 


10-1 ’ 10 


Saturation Voltages (PNP types.) 
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Collector-emitter Saturation Voltage (PNP types). 


G.$269 


a ll 
| 
a A | 
| 
LA 
| || 
A 
er en 
LE ll 
rn a Nl 
ell 
TACT TN oT 
TIE SSC set OT 
| el 


SHES 


4 6 8 2 6 6 86 
107! 1 10 -Igima) 10 10? 103 t (KHz) 


Gy SGS-THOM ee ee 
S/ | ae 
827 


MJ11011/12/13/14/15/16 


small Signal Current Gain (PNP types). Capacitances (NPN types). 
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TI SGS-THOMSON MJE170/171/172 
/ | MICROELECTRONICS MJE180/181/182 


COMPLEMENTARY POWER TRANSISTORS 


DESCRIPTION 


The MJE 170, MJE171, MJE172 (PNP types) and 
MJE180, MJE181, MJE182 (NPN types) are silicon 
epitaxial planar, complementary transistors in Jedec 
TO-126 plastic package, they are designed for low 
power audio amplifier and low current, high speed 
switching applications. 


SOT-32 (TO-126) 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


NPN | MJE180 |) MJE181 | MJE182 
Vero | Colscrenitervowage (es) SSCSC~C~S~S~*~‘~rtCSiaS | wo | 
| Vos | Collector-base Voltage (le=0) | | 80 | 00 | OV 


[tn [Base cures SSCSC—~“—S“—“s*“s‘“‘“‘“‘“<“<~SSS 


For PNP types voltage and current values are negative. 
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MJE170/171/172-MJE180/181/182 


THERMAL DATA 


Rthy-amb | Thermal Resistance Junction-ambient 
Rthj-case | Thermal Resistance Junction-case 


Symbol Test Conditions | Min. | T 


IcBo hee Cutoff Current ( Vcp =rated Vcso 
Tease = 150°C 


| depo _| a Cutoff Current | Emitter Cutoff Current (Ic = 0) | = Veg =/7V 


VcEQ(sus)'| Collector-emitter ae lc = 10 mA 
Voltage for MJE170, MJE180 
for MJE171, MJE181 
for MJE172, MJE182 


Vce(saty’ | Collector-emitter Saturation Io = 0.5A lg = 50mA 
Voltage lc = 1.5A lp =0.15A 
Ic =3A lg =0.6A 


Vee(saty’ | Base-emitter Saturation Ic = 1.5A Ip =0.15A 
ee lc =3A lp =0.6A 


Base-emitter | Base-emitter Voltage si Ic =0.5A Voce =1V 
DC Current Gain Ic =0.1A Vce = 1V 
Io =0.5A Voce = 1V 
Ic = 1.5A Voce =1V 


Transition Frequency Ic =O0.1A Voce = 10V 
Collector-base Capacitance Veep = 10V ;le =0;f =0.1MHz 
for MJE170, MJE172 60 pF 
for MJE180, MJE182 40 pF 


* Pulsed * pulse duration = 300 us, duty cycle < 1.5 % 
For PNP types voltage and current values are negative. 


—— <= 


afs|>3} | | 
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Safe Operating Areas. 
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MJE170/171/172-MJE180/181/182 


DC Current Gain (PNP types) 


DC Current Gain (NPN types) 
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haz SGS:THOMSON MJE200 
7 iwcrozectromics MJE210 


COMPLEMENTARY POWER TRANSISTORS 


DESCRIPTION 


The MJE200 (NPN type) and MJE210 (PNP type) 
are silicon epitaxial-base transistors in Jedec 
TO-126 plastic package, designed for low voltage, 
low power, high gain audio amplifier applications. 


SOT-32 (TO-126) 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter | Value ss nit | 
Vcso | Collector-base Voltage (le = 0) ee ee ee 
Vceo | Collector-emitter Voltage (lp = 0) ae 

VeEBO Emitter-base Voltage (Ic = 0) fe 

ae aes ra 


Ic Collector Current 


V 
V 
V 
5 A 
CM Collector Peak Current 
| ts | Base Current 
W 
W 
ome 


Prot Total Power Dissipation at Tcase < 25°C 15 

at Taib < 25°C 1.5 
Storage Temperature — 65 to 150 eC 
iene EN 


For PNP type voltage and current values are negative. 
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MJE200-MJE210 


THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient 
Rthj-case | Thermal Resistance Junction-case 
ELECTRICAL CHARACTERISTICS (T.as. = 25°C unless otherwise specified) 


Symbol] Parameter |_— Test Conditions | Min. | Typ. | Max. | Unit_| 


IcBo a. Cutoff Current Vcp = 40V 100 nA 
le = Vcs = 40V Tease = 125°C 100 uA 
(lo = 
VEO (sus)” are emitter Sustaining = 10mA 
Voltage 


VcE (sat)'| Collector-emitter Saturation lp =50mA V 
Voltage = = 0.2A . f V 
V 
VBE (sat) | Base-emitter Saturation 5A O5 
polege 


DC Current Gain 70 
180 
fr Transition Frequency Ic =0.1A 


Ccspo | Collector-base Capacitance | Vcp = 10V ;l_ =0;f =0.1MHz 
for MJE200 
for MJE201 


“Pulsed . pulse duration = 300us, duty cycle < 1.5%. 
For PNP type voltage and current values are negative. 


Safe Operating Areas. DC Current Gain (NPN type). 
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DC Current Gain (PNP type). 
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MJE200-MJE210 


DC Transconductance (NPN type). 
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Transition Frequency (NPN type). 
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MJE200-MJE210 


Transition Frequency (PNP type). 
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Collector-base Capacitance (PNP type). 
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Collector-base Capacitance (NPN type). 
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(ep SGS-THOMSON MJES40/T/SGS340 
AYA iicnorecrnomcs  MJE350/T/SGS350 


HIGH VOLTAGE POWER TRANSISTORS 


DESCRIPTION 


The MJE340, MJE340T, SGS340 are silicon epi- 
taxial planar NPN transistors intended for use in 
medium power linear and switching applications. 
They are respectively mounted in TO-125, TO-220 
and SOT-82 package. 


The complementary PNP types are respectively the 
MJE350, MJE350T, SGS350. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


| Symbol _ Parameter 
Emitter-base Voltage (Ic = 0) 


Pie Total Power Dissipation at Tease < 25°C 
Storage Temperature — 65 to 150 °C 
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MJE340/340T-MJE350/350T-SGS340/350 


THERMAL DATA 


Thermal Resistance Junction-case Max | 60 CW 


ELECTRICAL CHARACTERISTICS (T,.;. = 25°C unless otherwise specified) 


| Symbol | Parameter | Test Conditions | Min. | Typ. | Max. | Unit_| 
pa slese = | Cote CuioirCuettile 0) Veet e 
es 


Voeo(sus)” | Collector-Emitter Te 
ran Voltage (Ip = 0) oe 


[hee [00 Cutrent Gain ——~*ds igs SOMA Veg = 10V ss oan 


* Pulsed : pulse duration = 300us, duty cycle < 2%. 


Safe Operating Areas. DC Current Gain (NPN). 
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MJE340/340T-MJE350/350T-SGS340/350 


Collector-emitter Saturation Voltage (PNP). 
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1CT1 SGS-THOMSON | MJE370 
Sf | MICROELECTRONICS MJE520 


COMPLEMENTARY MEDIUM POWER TRANSISTORS 


DESCRIPTION 


The MJE370 (PNP type) and the MJE520 (NPN 
type) are silicon epitaxial-base transistors in Jedec 
TO-126 plastic package, designed for use in gene- 
ral purpose amplifier and switching circuits. 


SOT-32 (TO-126) 


INTERNAL SCHEMATIC DIAGRAMS 


Parameter 
Collector-base Voltage (le = 0) 
Collector-emitter Voltage (Ip = 0) 
Emitter-base Voltage (Ic = 0) 
Collector Current 


Prot Total Power Dissipation at Tcase S$ 25 °C a es 
Storage Temperature — 65 to 150 oa 
Junction Temperature sie ON ee 


For PNP types voltage and current values are negative 
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MJE370-MJE520 


THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


il 


coe Cutoff Current Vee = 30V = 


| lego | Emitter Cutoff Current (Ic =0) | Vex =4V 


Vceo(sus) | Collector-emitter Sustaining lo = 100mA 30 
Voltage 


DC Current Gain Ic =1A Vee = 1V 


* Pulsed ° pulse duration = 300us, duty cycle < 1 5%. 
For PNP types voltage and current values are negative. 


Safe Operating Areas. 
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DC Transconductance(PNP type). 
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MJE370-MJE520 


Collector-emitter Saturation Voltage (NPN type). 
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MJE370-MJE520 


Collector-base Capacitance (PNP type). Saturated Switching Characteristics (NPN type). 
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fz SGS-THOMSON MJE371 
If iucrozLectRowics MJE521 


COMPLEMENTARY POWER TRANSISTORS 


DESCRIPTION 


The MJE521 is a silicon epitaxial-base NPN tran- 
sistor in Jedec TO-126 plastic package, intended for 
use in 5 to 20W audio amplifiers, general purpose 
amplifier and switching circuits. The complementa- 
ry PNP type is the MJE371. 


SOT-32 (TO-126) 


INTERNAL SCHEMATIC DIAGRAMS 


Parameter 


Collectoremiter Volage (ls =O) 


VEBO Emitter-base Voltage (Ic = 0) 


Collector Current 


Collector Peak Current 


Base Current 


Total Power Dissipation at Tease 5 25 °C ee 
Storage Temperature — 65 to 150 Toc | 
Junction Temperature OL 


For PNP types voltage and current values are negative. 


December 1988 1/4 


845 


MJE371-MJE521 


THERMAL DATA 


Thermal Resistance Junction-case Max 3.12 


ELECTRICAL CHARACTERISTICS (Tcase = 25°C unless otherwise specified) 


Symbol Test Conditions 


eae Cutoff Current Vee = 40V -— 


A 


VceEO(sus)’| Collector-Emitter Sustaining In = 041A 40 V 
Voltage a 


*Pulsed pulse duration = 300 us, duty cycle< 15% 
For PNP types voltage and current values are negative 


100 uA 


Safe Operating Areas. 
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MJE371-MJE521 


DCTransconductance (NPN type). DC Transconductance (PNP type). 
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Collector-emitter Saturation Voltage (NPN type). Collector-emitter Saturation Voltage (PNP type). 
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MJE371-MJE521 


Collector-base Capacitance (NPN type). 
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Collector-base Capacitance(PNP type). 
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MEDIUM POWER DARLINGTONS 


DESCRIPTION 


The MJE800, MJE801, MJE802 and MJE803 are 
silicon epitaxial-base NPN power transistors in 
monolithic Darlington configuration and are moun- 
ted in Jedec TO-126 plastic package. They are in- 
tended for use in medium power linear and swit- 
ching applications. 


The complementary PNP types are the MJE700, 
MJE701, MJE702 and MJE703 respectively. 


TO-126 (SOT-32) 


INTERNAL SCHEMATIC DIAGRAMS 


Cc 
ee | 
| 
| 
| 
| 
| Rityp 10k 
R2 typ 150k2 


[eka see ote 


S-1036/1 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


Collector-base Voltage (I_ = 0) 
Collector-emitter Voltage (Ig = 0) 
Emitter-base Voltage (Ic = 0) 


eee 
[ie | Golecior Gunes ———SSCSC“‘“S*S*‘“‘“SCS*dtSSC 
[te [Base Current —SCSC~—“—SCS~‘“—s“‘“s*~*~*~‘“‘~SS 
[Pier | Total Power Oispaion al Taze 225 SOSCSCSC~dCCSCSC 


For PNP types voltage and current values are negative 
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MJE800/1/2/3-MJE700/1/2/3 


THERMAL DATA 


Thermal Resistance Junction-case Max 3.13 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


Collector Cutoff Current Vcp = rated Vcso LA 
(le = 0) Vcp =rated Vcgo 
‘Leake = 100°C LA 


Collector-emitter Sustaining Ic = 50mA 
Voltage (lp = 0) for MJE800/1, MJE700/1 
for MJE802/3, MJE702/3 


Vce(sat)” | Collector-emitter Saturation Ic =4A lp =40mA 
Voltage for MJE800/2, MJE700/2 

Ic = 1.5A lp = 30mA 
for MJE801/3, MJE701/3 

Ic =2A Ip = 40mA 


Base-emitter Voltage lc =4A Vce = 3V 
for MJE800/1, MJE700/1 

Ic = 1.5A Voce = 3V 
for MJE801/3, MJE701/3 

lc =2A Voce = 3V 


for MJE801/3, MJE701/3 
lc =2A Voce =3V 


Small Signal Current Gain Ic = 1.5A Voce =3V 
f = 1MHz 


* Pulsed : pulse duration = 300us, duty cycle = 1.5% 


Nee* DC Current Gain lc =4A Vee =3V 
for MJE800/2, MJE700/2 
Ic = 1.5A Voce =3V 
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MJE800/1/2/3-MJE700/1/2/3 


DCCurrent Gain. 


Safe Operating Areas. 
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Collector-emitter Saturation Voltage. 


DC Transconductance. 
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Ic (A) 
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Collector-emitter Saturation Voltage (NPN). 


Small Signal Current Gain. 
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MJE800/1/2/3-MJE700/1/2/3 


Collector-emitter Saturation Voltage (PNP). 


Saturated Switching Characteristics (NPN). 
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{ SGS-THOMSON MJE29995T 
7 ucrozLectRowics MJE3055T 


MEDIUM POWER AND SWITCHING APPLICATIONS 


DESCRIPTION 


The MJE3055T is a silicon epitaxial-base NPN 
transistor in Jedec TO-220 package. It is intended 
for power switching circuits and general-purpose 
amplifiers. The complementary PNP type is 
MJE2955T. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-emitter Voltage (Ip = 0) a 
Collector-base Voltage (Ie = 0) ia: ee 


0 70 
: 
10 
| ts | BaseCuret 
Total Power Dissipation at Tease < 25 °C 
Storage Temperature 


For PNP types voltage and current values are negative. 


°C 


| Unit _| 
eed 
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MJE2955T-MJE3055T 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.66 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


Parameter 

Collector Cutoff Current Vor = 30V 

(Ip =0) 
IcEx Collector Cutoff Current Voce = 70V 

= 1.5V) Tease = 150°C 

Collector Cutoff Current Vcspo = 70V 

(le = 0) Lease = 150°C 
lEBo Emitter Cutoff Current (Ic =0) | Vego =5V 


(sus)’| Collector-Emitter Sustaining 


Voltage io = 200mn 


VceE(sat) | Collector-emitter Sustaining Ic =4A Ip =0.4A 
Voltage Ilo = 10A lg =3.3A 


VBE(on)” | Base-emitter on Voltage lc = 4A 
Nre* DC Current Gain Ic = 4A 
lc = 10A 
{Tt Transition Frequency Ic = 500mA 
f = 500KHz 


* Pulsed : pulse duration = 300us, duty cycle<2% 
For PNP type voltage and current values are negative. 


Safe Operating Areas. 
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f SGS-THOMSON £MJE3439-SGS3439 
AYA wicnosecraomics MJE3440-SGS3440 


HIGH VOLTAGE TRANSISTOR 


DESCRIPTION 


The MJE3439, MJE3440, SGS3439 and SGS3440 
are NPN silicon epitaxial planar transistors respec- 
tively in TO-126 and SOT-82 plastic package. They 
are designed for use in consumer and industrial line- 
operated applications. 


— ve 


SOT-82 TO-126 (SOT-32) 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter MJE3439 | MJE3440 
SGS3439 | SGS3440 


Collector-base Voltage (Ie = 0) 450 350 
Collector-emitter Voltage (Ig = 0) 350 250 
Emitter-base Voltage (Ic = 0) 5 


V 
a as ee 


| is | BaseCurett 
Total Power Dissipation at Tcase < 25°C 
Storage Temperature — 65 to 150 


T, Junction Temperature 150 
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MJE3439/3440-SGS3439/3440 


THERMAL DATA 


Thermal Resistance Junction-case Max 8.33 


ELECTRICAL CHARACTERISTICS (Tcase = 25°C unless otherwise specified) 


Collector Cutoff Current for MJE3439, SGS3439 
(le = 0) Vop = 350V 

for MJE3440, SGS3440 
Vcsp = 250V 


for MJE3439, 
Voce = 450V 

for MJE3440, SGS3440 
Voce = 300V 


for MJE3439, SGS3439 
Voce = 300V 

for MJE3440, SGS3440 
Vce = 200V 


lego. | Emitter Cutoff Current (Ic = 0) 


VcE(sat)" ran Saturation lo =50mA Ip =4mA 
VBE(sat)* eee Saturation lo = 50mA ls =4mA 


Base-emitter Voltage Ic = 50mA Voce = 10V 
DC Current Gain lc =2mA Vce = 10V 30 
Ic =20mA VcE = 10V 50 
Small Signal Current Gain Ic =5mA Voce = 10V 
25 
f = 1KHz 
Transition Frequency lc = 10mMA Voce = 10V 15 
f = 5MHz 
CcBo* Collector-base Capacitance Vcp = 10V le =0 
f = 1MHz 


* Pulsed : pulse duration = 300s, duty cycle < 1.5% 


Symbol 


IcBo 


nN 
om) 


nm 
jo) 


Collector Cutoff Current SGS3439 


(Vee~— 1.5) 


IcEV 
500 


500 


Collector Cutoff Current 
(Ip = 0) 
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Safe Operating Areas. DC Current Gain. 
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MJE3439/3440-SGS3439-3440 


Base-emitter Voltage. 


Collector-emitter Saturation Voltage. 
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fa, SGS-THOMSON = =—=—S MNJE13004 
SF wicROELECTROMICS MJE13005 


HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The MJE13004/13005 are silicon multiepitaxial me- 
sa NPN transistors in Jedec TO-220 plastic package 
particularly intended for switch-mode applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage | 600, 700 
Collector-emitter Voltage (Is = 0) 


mi 
mi 
TVeso [emiterbase(e=0) SSOSCSC—“—~sSC—“—sSC‘iSC“‘(i 
lew | Colector Peak cure’ ———SSCSC~C~“~*~*~“*‘“*~é“dCSC“‘COCSC*d 
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MJE13004-MJE13005 


THERMAL DATA 


Thermal Resistance Junction-case max 1.67 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


[Symbol | Parameter [| _TestConaitione | win. | Typ | Wax | Unit 


IcEV Collector Cutoff Current for MJE13004 
(VBE =— 1.5V) Voce = 600V 1 mA 
Voce = 600V Taae6 = 100°C 5 mA 
for MJE13005 
Voce = 700V 1 mA 
Vee =700V- = Tease = 100°C 5 mA 


[tao | Enter Gut Coren =0)| Ven =ov Ps 


VceEO(sus)"| Collector-emitter acne lc = 10mA for MJE13004 300 
Voltage (lp = 0) for MJE13005 400 


Collector-emitter Saturation 
Voltage 


VeeE(saty. | Base-emitter Saturation = 0. 
Voltage lc = _ ON lp =0.5A 
pe DC Current Gain Ic = 1A Vor =5V 10 30 


ton Turn-on Time 
Storage Time 
Fall Time 


Voce (sat) 


gee een 
Voc = 250V 


* Pulsed ° pulse duration = 300us, duty cycle = 15% 


Safe Operating Areas. DC Current Gain. 
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MJE13004-MJE13005 


Collector-emitter Saturation Voltage. Collector-emitter Saturation Voltage. 
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MJE13004-MJE13005 


Clamped Reverse bias Safe Operating Areas. 


G- 4835/1 


TEST CONDITIONS : 


5V =| —- Ves| 2 2V 
Ic /Ip 2 4 

2le1 2 | — Ie2 | = Is: 
tp = adjusted for normal Ic 
Res = adjusted for Ip2 
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fy, SGS-THOMSON MJE13006 
YF MICROELECTRONICS MJE13007/A 


MOTOR CONTROL, SWITCH REGULATORS 


DESCRIPTION 


The MJE13006, MJE13007 and MJE13007A are si- 
licon multiepitaxial mesa NPN transistors. They are 
mounted in Jedec TO-220 plastic package, inten- 
ded for use in motor controls, switching regulator's 
etc. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 
seats puis MJE13006|MJE13007|MJE13007A 
Collector-emitter Voltage (Vg = 0) 400 400 
Collector-emitter Voltage | 600s 700 850 

Emitter-base Voltage (Ic = 0) 
aT <0 


lols bp | +lel<)<] § 


Pn 
Pte [emiter Curent SSCS 
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MJE13006-MJE13007-MJE13007A 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.56 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Vcev =rated value 
Vcev =rated value 
Taseg = 100°C 


lc =10 mA 
for MJE13006 
for MJE13007/13007A 


Ic =2A Ip =0.4A 
Ic = 5A Ip =1A 
lc = 8A lp =2A 
lc =5A lp = 1A 
Tease = 100°C 


Collector Cutoff Current 
(Vee = 1.5V) 


VcEO\(sus)* 


Vee(sat)” | Base-emitter Saturation 
Voltage 


hee’ DC Current Gain lc =2A Vce =5V 
Ic =5A Voce = 5V 
f7" Transition Frequency lc =500MA-~ Vce = 10V 4 MHz 
f = 1MHz 
Ccspo Output Capacitance Vocp =10V le =0 


RESISTIVE SWITCHING TIMES (fig. 2) 


Symbol Test Conditions |_Min. | Typ. | Max. | Unit_| 
ee eee a 

lst =— Ino = 1A 

Fall Time tp = 251s Duty Cycle < 1% 


INDUCTIVE SWITCHING TIMES (fig. 1) 


Fall Time VecedosN. de S5n 


lpi = 1A 
* Pulsed : pulse duration < 300 us, duty cycle< 15% 


Collector-Emitter Sustaining 
Voltage (Ip = 0) 


Collector-emitter Saturation 
Voltage 


tp = 25us Duty Cycle < 1% 
Tease = 100°C 

Voc =125V lc =5A 
lpi =1A 

tp = 25us Duty Cycle < 1% 
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Safe Operating Areas. 
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Forward Biased Accidental Overload Area (see 
fig. 3). 
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Clamped Reverse Bias operating Areas. 
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Collector Saturation Voltage. 
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MJE13006-MJE13007-MJE13007A 


Switching Times Resistive Load (see fig. 2). 
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Switching Times Inductive Load (see fig. 1). 
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Switching Times Percentage Variation vs. Case 
Temperature. 
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DC Current Gain. 


D1, D2 - Fast recovery diodes 
Q1, Q2 - Transistors SGS 2N5191, 2N5195 
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MJE13006-MJE13007-MJE13007A 


Figure 3 : Forward Biased Accidental Overload Area Test Circuit. 


Figure 4 : Vce(sat) Dyn. Test Circuit. 
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MJE13006-MJE13007-MJE13007A 


Figure 6 : Remarks to VCE(sat) Dyn. Test Circuit (fig. 4). 


S-6603 


The speed-up capacitor decreases the Vce(sat) dyn as shown in diagram (figure 6) 
The 50 nF capacitor modifies the shape of base current with a overshoot 
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(a SGS-THOMSON = MUE13008 
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HIGH VOLTAGE, HIGH SPEED, POWER SWITCHING 


DESCRIPTION 


The MJE13008 and MJE13009 are silicon multiepi- 
taxial mesa NPN transistors. They are mounted in 
Jedec TO-220 plastic package, intended for use in 
motor controls, switching regulators deflection cir- 
cuits, etc. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


ere p Value 
eae atenIcIer MJE13008 | MJE13009 
4 


ee 


Ic 


E 
M 
] 


E 
Total Power Dissipation at Tcase < 25°C 

Storage Temperature ~ 65 to 150 
Junction Temperature 
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MJE13008-MJE13009 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.25 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


[symbot| Parameter | Test Conditions | Win. | Typ. | Max. | Unit 
Tteso | Eniier Cust Gurent(e=0)|Veacev 


Collector Cutoff Current Vcev =rated value 1 mA 
5 mA 


Vee(oft) = 1.5V 
Vcev =rated value 
VEB(off) = 1.5V 
ade = 100°C 
Collector-Emitter Sustaining lc =10 mA 


Voltage for MJE13008 
for MJE13009 


Collector-emitter Saturation 
Voltage 


Base-emitter Saturation 
Voltage 


DC Current Gain 
lc = 8A Vce =5V 


a Transition Frequency Ic = 500mA =o = 10V Ede MHz 


Output Capacitance Vop = 10V le = 


Veco =125V Ic =8A 
— Storage Time Ig1 =Ig2 =1.6A tp =25ps 
Fall Time Duty Cycle < 1% 


* Pulsed * pulse duration = 300us, duty cycle < 2% 
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Safe Operating Areas. 
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MJE13008-MJE13009 


Collector-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 
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Collector Current Spread vs. Base-emitter 


Voltage. 


Base-emitter Saturation Voltage. 
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Switching Times Resistive Load (see fig. 2). 
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MJE13008-MJE13009 


Switching Times vs. Tcase Inductive Load. Dynamic Collector-emitter Saturation Voltage 
(see fig. 2). 
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Clamped Reverse Bias Safe Operating Areas.. 
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Figure 1 : Switching Times Test Circuit on Inductive Load. 
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D1, D2 - Fast recovery diodes 
Q1, Q2 - Transistors SGS :2N5191, 2N5195 
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MJE13008-MJE13009 


Figure 2 : Switching Times Test Circuit on Resistive Load and Vce(sat) Dyn. Test Circuit. 
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HIGH VOLTAGE SWITCHING APPLICATIONS 


DESCRIPTION 


The SGS13002, SGS13003 (SOT-82 plastic 
package) and the SGS13002T, SGS13008T (TO- 
220 plastic package) are silicon multiepitaxial-mesa 
NPN transistors, intended for high voltage applica- 
tions. They are pin to pin replacement to MJE13002 
& 13003 (TO-126, with reserved pin out). 


INTERNAL SCHEMATIC DIAGRAM 
Cc 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter S$GS13002 | $GS13003 
SGS13002T|SGS13003T 


Colecioremiter Volage (Var = 15 V ee 


Ty 


| te | BaseCurett 
Base Peak Current (tp < 5 ms) 


1.5 
: 3 
Total Power Dissipation at Tcase < 25 °C 
at Tamb < 25 °C BD) 
| 7, _| Junction Temperature | 88 
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$GS$13002/13003/13002T/13003T 


THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient 
Rthj-case| Thermal Resistance Junction-case 


Collector Cutoff Current for SGS13002/ 13002T 


(Vee =- 1.5 V) Vce =600 V 
Vce = 600 V Tease = 100 °C 
for SGS13003/13003T 
Vce = 700 V 


Voce =700 V 


Emitter Cutoff Current Vem oy i mA 
pee = 0) 


VcEo(sus)'| Collector-emitter Sustaining = 
Voltage (Ip = 0) for SGS13002/13002T 
for SGS13003/13003T 


Vce(sat) | Collector-emitter Saturation | Ic =0.5A ; 
Voltage Ic=1A 
lc =1.5A : 

Ic =1 A:lg =0.25A sTease = 100 °C 


V 
V 
V 
V 
V 
V 
VBE(sat). | Base-emitter Saturation = 0. : V 
Voltage Ic=1A 1.2 V 
lc =1 A;lp =0.25A; Tease = 100°C . V 
DC Current Gain Ic =O5A Vce=2V : 40 
Ic =1A Vce =2V 25 
—_ Transition Frequency Ic =100 MA; Vce =10 V, f =1 MHz aaa 
Collector-base Capacitance | Vcg =10 V f = 0.1 MHz ee eee ee 


RESISTIVE SWITCHING TIMES 


Se 

Voc = 125 V Ic=1A 
Storage Time Ble re lasik 
Fall Time 


INDUCTIVE SWITCHING TIMES 


Ec A 


Vel a8 Ls= 50 mH 


* Pulsed : pulse duration = 300us, duty cycle = 1.5%. 
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$GS13002/13003/13002T/13003T 


Safe Operating Areas. Collector-emitter Saturation Voltage. 
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$GS13002/13003/13002T/13003T 


Resistive Load Switching Times. Switching Times Percentage Variation vs. case 
Temperature. 
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ky, SGS-THOMSON SGSDS3F 
7 wcrozectromes SGSD93G 


EPITAXIAL PLANAR NPN 


ADVANCE DATA 


» DAMPER DIODE 


AUTOMOTIVE 
a SWITCHING APPLICATION 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


The SGSD93E/93F/93G are silicon epitaxial planar 
NPN transistors in Darlington configuration moun- 
ted in Jedec TO-220 plastic package. 


ABSOLUTE MAXIMUM RATINGS 


October 1988 1/3 


This 1s advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice. 


SGSD93E/SGSD93F/SGSD93G 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.56 


ELECTRICAL CHARACTERISTICS (Tas. = 25 unless otherwise specified) 


Collector Cutoff Current Vcp = 160 V for SGSD93E 
(le =0) Vcp = 180 V for SGSD93F 
Vop = 200 V for SGSD93G 


Vcp = 160 V for SGSD93E 
Vcp = 180 V for SGSD93F 
Vcp = 200 V for SGSD93G 
T. = 150 °C 


IcEO Collector Cutoff Current Vce = 140 V for SGSD93E é 
(Ip =0) Vce =160 V for SGSD93F : 
Vce = 180 V for SGSD93G 0.5 mA 
we ese [wey ff [on 
(Ic = 0) 

VceEo(sus)” | Collector-emitter Sustaining for SGSD93E 

Voltage for SGSD93F 

for SGSD93G 


VceE(sat)’ | Collector-emitter Saturation Ic =5A Ip =5mA 
Voltage Ic = 10 Alg =20 mA 
lc =5A Ip =5 MA T.=150 °C 
lc = 10 Alp =20 MAT, =150 °C 
lc =5A Ip =5 MA T. =-40 
VpeE(saty | Base-emitter Saturation Ic =5A Ig =5mA 
Voltage Ic =10 Alp =20 mA 
Ic =5A Ip =5 MA T.=150 °C 
lc =5A Ip =5 mA Te =—40 °C 
F 


Nee* DC Current Gain Ic = 150 mA Vce=1V 
lc=3A VceE=3V 
Ic =5A Vce=3 V 
Ic =10A Voce =3V 


Diode Forward Voltage lp =o A 1.8 V 
le =10A 3.0 V 


E* 
Nte Small Signal Current Gain lc =1A Voce =5V f=5 MHz ee i ee 


RESISTIVE LOAD 

Turn-on Time Ic =6A~ Ip1 =—Ilpo = 24 mA 500 700 1100 ns 
Storage Time Voc =30V 1.4 3.2 5.0 us 
Fall Time 1.5 2.5 4.5 Us 


“Pulsed pulsed duration = 300 pus, duty cycle=15% 
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Safe Operating Areas. 
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DC Current Gain. 
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f ~ 94GS-1THOMSON SGSD100 
7 WicROELECTROMICS SGSD200 


HIGH CURRENT DARLINGTONS 


DESCRIPTION 


The SGSD100 is a silicon epitaxial-base NPN tran- 
sistors in TO-218 plastic package, intended for use 
in general purpose high current amplifier applica- 
tions. The complementary PNP type is the 
SGSD200. 


INTERNAL SCHEMATIC DIAGRAM 


R1=8KQ 
R2=900 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter | Value ———|sunit_ | 
Collector-emitter Voltage Re OO 
lc 
lcm 
lpm 


| Voao | Collectorbase Voltage | 
[lc | Gollestor Curent CSC~“~*~*~*—‘“‘“‘;‘TSC“‘(‘ STCOC~*~*CCAC~C 
| lcm Collector Peak Current 
[ts | BaseCurent SS SC~“~*‘~*s*“‘“‘“‘SC*dSC“‘CSNCNSCONC#CC“SCN'C* 
| lem | Base Peak Curent ft 
| Piot_| Total Power Dissipation |W 


For PNP types voltage and current values are negative 
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SGSD100-SGSD200 


THERMAL DATA 


Thermal Resistance Junction-case Max a ee ee 


ELECTRICAL CHARACTERISTICS (7,252 = 25°C unless otherwise specified) 


VcEo(sus) | Collector-emitter Sustaining z 

Voltage (Ip = 0) ionoumnn : 
IcEO cea Cutoff Current Voce = 60V 500 uA 

(Ig = T, = 100°C 1.5 mA 
IcBo cle Cutoff Current Voce = 80V 

Ue = T, = 100°C 

(Io = 

IcEv Soe Cutoff Current Vce = 80V 

(Vee =— 0.3V) T, = 100°C 


DC Current Gain lc =5A 
T, = 100°C 
lc = 10A 
T, = 100°C 
Ic =20A 
T, = 100°C 
Voce (sat) | Collector-emitter Saturation = lp = 20mA 
Voltage = 
= lp = 40mA 
= lp = 80mA 


a 


Base-emitter enn lc = 10A Voce =3V 
eenanee |e = 100°C 


VBE(sat)’ | Base-emitter ao | Ic =20A lg = 80mA 
ao | T, = 100°C 


Diode Forward Voltage 


Second Breakdown Energy 
= 
Isib Second Breakdown - ; 
4 Collector Current Vce = 25V t = 500ms 


*Pulsed pulse duration = 300us, duty cycle = 15% 
For PNP types voltage and current values are negative 
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SGSD100-SGSD200 


Safe Operating Areas. DC Current Gain (NPN type). 
G -5348 
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Figure 4 : DC Current Gain (NPN type). 
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Collector-emitter Saturation Voltage (NPN type). 
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SGSD100-SGSD200 


Collector-emitter Saturation Voltage (PNP type). Capacitances (NPN type). 
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HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 


DESCRIPTION 


The SGSD310, SGSD311 and SGSD311FI are 
silicon multiepitaxial planar NPN transistors in 
monolithic Darlington configuration with integrated 
speed-up diode, mounted respectively in the TO-3 
metal case, TO-218 plastic package and- 
ISOWATT218 fully isolated package. 


No parasitic collector-emitter diode, so that an ex- 
ternal fast recovery free wheeling diode can be ad- 
ded. 


They are particularly suitable as output stage in high 
power, fast switching applications. 


ISOWATT 218 


INTERNAL SCHEMATIC DIAGRAM 


c 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-emitter Voltage (Rge = 50Q) 
Collector-emitter Voltage (Ig = 0) 
(tp ) 
) 


iow | Base Peak Current (p<toms)——SOSC~=~“~*“‘“dtSCSOSC“‘SCSCSS 
a 
<0 
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$GSD310/311/311Fl 


THERMAL DATA 


0-38 | 0-218 |ISOWATTZIB| 


ELECTRICAL CHARACTERISTICS (T ase = 25 SC unless otherwise specified) 


Symbol Test Conditions | Min. | Typ. | Max. | Unit_| 
IcEv Collector Cutoff Current Vce = 600 V 100 LA 
ee =— 1.5 V) VcE = 600 V case = 100 °C 2 mA 
(Ic = 
VEO (sus)* ee emitter Sustaining = 100 mA 
Voltage 
Base-emitter Saturation 


Ve (sat)*| Collector-emitter Saturation ECat 
Voltage 


Voltage 
Nree* DC Current Gain lc =10A Vor =5 V 30 
Ic =18A = 20 


Output Current Overload Accidental Overload 

Switch-off Current 

Volamp = 400 V L=100 uH 
to. = 10 us T, = 125 °C 


< 


<<<< 


VBE (sat) 


io) 
7 PS 
as 


RESISTIVE SWITCHING TIMES 


Pin [fsa ine 

Vcc =250V Ic = 10A 
Storage Time In, =O0.5A Veet) =- 5 V 
Fall Time 


INDUCTIVE SWITCHING TIMES 


Ip1 =O.5A Uae 5 


Storage Time Velamp = 250 V (caaON 
lpi =2A 
Fall Time L = 180 uH Vee(ott) =—- 5 V 


*Pulsed pulse duration = 300us, duty cycle = 15% 
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$GSD310/311/311Fl 


Safe Operating Areas (TO-218, ISOWATT218). 


Safe Operating Areas (TO-3). 
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Collector-emitter Saturation Voltage. 
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(test circuit fig. 2). 
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Collector-emitter Saturation Voltage Dynamic 
(test circuit fig. 2). 
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Clamped Reverse bias Safe Operating Area. 
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‘ ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. The ISOWATT218 package eliminates 
the need for external isolation so reducing fixing 
hardware. 


The package is supplied with leads longer than the 
Standard TO-218 to allow easy mounting on pcbs. 


Accurate moulding techniques used in manufacture 
assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. The thermally conductive plastic has a 
higher breakdown rating and is less fragile than mi- 
ca or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 


T -Te 


Pp = 
Rth 


THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Fig. 3 illustrates the elements contributing to the 
thermmal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rtnitot) is the sum of 
each of these elements. The transient thermal im- 
pedance, Zh for different pulse durations can be 
estimated as follows : 


1 - For a short duration power pulse of less than 
ims: 
Zth Rthu-c 
2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 
Zth = Rthy-c 


3 - For long power pulses of the order of 500ms 
seconds or greater : 
Zth = RthJ-c + Rthc-Hs + RthHs-amb 
It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


Figure 3. 


Rthu-c Rthc-Hs RthHs-amb 


6/6 
Ne rr od ery f SGS-THOMSON 
I7 MICROELECTRONICS 


894 


ky, SGS-THOMSON 
7 incrosectRomics SGSD00020 


NPN HIGH VOLTAGE DARLINGTON 


ms VERY HIGH GAIN 

a HIGH VOLTAGE 

a» HIGH RUGGEDNESS BY INTEGRATED HIGH 
VOLTAGE ZENER 

» AUTOMOTIVE FUNCTIONAL TEST 


TO-220 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


NPN multiepitaxial planar integrated trilinton in 
TO-220 plastic package, intended for use in high per- 
formance electronic ignition or inductive switching cir- 
cuit. 


ABSOLUTE MAXIMUM RATINGS 


Veao | Emiterbase Volage (le=0)—=SC~“C~*~“‘“~*~“*~“‘~“<~CO*‘“‘“~*~SSSSSC 
[te | GoleciorCunent ——SSSCSC~—SC—SCSC‘—C—s—siSC 
: 


lc 
[le [BaseCurent —SC“~*~*~“~*S*S*~*~S~S~S~*S 
Total Dissipation at T,. < 25°C 


Max. Operating Junction Temperature 
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SGSD00020 


THERMAL DATA 


Thermal Resistance Junction-case max 


Symbol Test Conditions 


iti | Min. 
Pee [genre fee | 
(Ic =0) 
Se a 
(Vee = 0) 


VcEo(sus) | Collector-emitter lc = 50mA 400 
Sustaining Voltage 

Vce(sat) | Collector-emitter lc =3A lg =3mA 
saturation Voltage lc =2.5A lp =1mA 

Vpe(sat)’ | Base-emitter Saturation lc =3A lg =3mA 
Voltage 


DC Current Gain Ic =1A Voce =5V 7000 


Esib Second Breakdown lc = 4A L =10mH 
Energy 


* Pulsed : pulse duration = 300us, duty cycle = 1.5%. 
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HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 


DESCRIPTION 


The SGSD00030,SGSD00031 and SGSD00031 FI 
are silicon multiepitaxial planar NPN transistors in 
monolithic Darlington configuration with integrated 
speed-up diode, mounted respectively in the TO-3 
metal case, TO-218 plastic package and ISO- 
WATT218 fully isolated package. 


No parasitic collector-emitter diode, so that an ex- 
ternal fast recovery free wheeling can be added. 


They are particularly suitable as output stage in high 
power, fast switching applications. 


ISOWATT218 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


400 


| ts | BaseCurent | 
Base Peak Current (tp < 10 ms) 


T, Max. Operating Junction Temperature 
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THERMAL DATA 


IcEV Collector Cutoff Current 
(Vee =— 15 V) 


Emitter Cutoff Current 


Output Current Overload 


RESISTIVE SWITCHING TIMES 


Lae Fall Time 


ts Storage Time 


fe Fall Time 


* Pulsed : pulse duration = 300us, duty cycle = 1.5% 


2/7 
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Vce =600 V 
Vce = 600 V 


Ic =10A 
Ic =18A 
Ic =10A 
Ic =18A 


0-8 | T0-218 [ISOWATTZIB| | 


ELECTRICAL CHARACTERISTICS (Tease = 25 C unless otherwise specified) 


Symbol Test Conditions 


Accidental Overload 


Switch-off Current 


Velamp = 400 V 
tol = 10 Ls 


Voc = 250 V 
lpi =O.1A 


Velamp = 250 V 
Ip1 =O.1A 
L = 180 nH 


Velamp = 250 V 
Ip1 =1.8A 
L = 180 nH 


L =100 nH 
T; = 125 °C 


Ic =12A 
VBE(off) =-5 V 


Ic =12A 
VBE(oft) =- 59 V 


lc =18A 
VBE\(oft) =- 9 V 


GS- 
Kyf fitsonzemones 


GC-0387 


VecelV) 


Ic (A) 
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Safe Operating Areas (TO-218, ISOWATT218). 


MICROELECTRONICS 


Safe Operating Areas (TO-3). 
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Collector-emitter Saturation Voltage. 


fe 
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a 
| 
ed 
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z 
si 
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Switching Times Resistive Load 
(test circuit fig. 1). 


eRe eee 
PUNT TT 


| fT VEIN TTT TT 
Le 
RANGER CEE ee eae 


a 


Switching Times Inductive Load 
(test circuit fig. 1). 
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Collector-emitter Saturation Voltage Dynamic 
(test circuit fig. 2). 
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Switching Times Percentage Variation vs. Tcase 
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SGSD00030/SGSD00031/SGSD00031 Fi 


Figure 12 : Clamped Reverse Bias Safe Opera- 
ting Area. 
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SWITCHING TIMES TEST CIRCUITS 
Figure 1. 
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SGSD00030/SGSD00031/SGSD00031FI 


SWITCHING TIMES TEST CIRCUITS (continued) 


Figure 2. 


-VCC 
@ 


ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum di- 
stances between the pins and heatsink. These di- 
stances are in agreement with VDE and UL cree- 
page and clearance standarads. The ISOWATT218 
package eliminates the need for external isolation 
so reducing fixing hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used i, manufacture 


assures consistent heat spreader-to-heatsink capa- 
citance. 

ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. 

The thermally conductive plastic has a higher break- 
down rating and is less fragile than mica or plastic 
sheets. 

Power derating for ISOWATT218 packages is de- 
terminated by : 

i= Te 


Pp = 
Rth 
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THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Figure 2 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rth(tot) is the sum of 
each of these elements. 


The transient thermal resistance impedance, Zth for 
different pulse durations can be stimated as follows : 


1. For a short duration power pulse of less than 
1Ims: 


3. For long power pulses of the order of 500ms se- 
conds or greater : 

Zth = RthJ-c + Rthc-Hs + RthHs-amb 
It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


Figure 2. 


en Rthu-C Rthc-Hs FthHs-amb 
2. For an intermediate power pulse of 5ms to 50ms SIN 
seconds : 
Zth = Rthu-c 
G7, SGS-THOMSON = 
4 icRoELecrRomes 
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HIGH VOLTAGE FAST SWITCHING NPN DARLINGTON 


ADVANCE DATA 


a» HIGH VOLTAGE 
a HIGH GAIN 
a FAST SWITCHING 
» GOOD RBSOA 

SS 

\ 
TO-220 
INTERNAL SCHEMATIC DIAGRAM 

DESCRIPTION 


The SGSD00055 is a silicon multiepitaxial planar 
NPN transistor in monolithic Darlington configuration 
with integrated speed-up diode mounted in TO-220 
plastic package. It is a fast switching high voltage de- 
vice intended for off-line flyback SMPS and mono- 
chrome deflection. 


ABSOLUTE MAXIMUM RATINGS 


Toni 


a ae 
| Veso | Emitter-base Voltage(lo=0) | 
Plc [Collector Curent SSCSC~<“~S~“sS*~“~‘iSSCC 
Collector Peak Current (tp < ims) 
| ts | BaseCurentt 
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THERMAL DATA 


Thermal Resistance Junction-case max 1.67 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


[Symbot[ Parameter [Test Conaitions | win. | Typ. | Max. | Unit 


Ices Collector Cutoff Current Voce = 1000V 200 LA 
(VBE 4 0) VceE = 1000V Te = 125°C 2 mA 


Collector Cutoff Current | Vor = 1000V.Vee=-iav. 1.1 1200 | na 


(Ic = 0) 

Vceo(sus) | Collector Emitter Ic =0.2A Veit = 400V 400 
Sustaining Voltage L =25mH 

Vepo | Emitter-base Voltage le = 50mA 

(Ic = 0) 

VcE(sat) | Collector-emitter lc = 1.6A lp = 25mA 
Saturation Voltage Ic = 3A lp =200mA 

Vpe(sat) | Base-emitter Saturation Ic = 1.6A Ip =25mA 
Voltage Ic = 3A Ig =200mA 


0.8 
0.15 


Vec = Vo_ =400V Ic =8A 


te Storage Time Voc = Veit =350V Ic =3A 
tt Fall Time Veep =— 5V lpi =0.2A 
Lo =0.9mH 
Maximum Collector 
Emitter Voltage without Vea =— 5V lpi =0.5A 


Vcew 
Snubber Lo =0.9mH 


*Pulsed pulse duration = 300us, duty cycle = 15% 


2 
2.9 
2.2 

3 


2/2 

a Ke SGS-THOMSON 
‘7 iwicrogtectromes 

906 


ky, SGS-THOMSON 
7 incroevectrowics 


SGSF321/IF321 
SGSF421/IF421 


FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


a HIGH SWITCHING SPEED NPN POWER- 
TRANSISTORS 

» HOLLOW EMITTER TECHNOLOGY 

a HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 70kHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 
a SMPS 


DESCRIPTION 


Hollow emitter FASTSWITCH NPN power transis- 
tors have been specifically designed for 220V (and 
117V with input doubler) off-line switching power 


TO-220 ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Collector - Emitter Voltage (Ig =0 


Base Peak Current (tp < 5ms) 


Symbol Parameter Unit 
8 


Collector - Emitter Voltage (Vee = 0) 
) 


[te [Base curt SCSC‘iSSC“‘“‘~*SCStSCSCSCSC“‘“‘SC*dNS 
A 


supply applications. Hollow emitter transistors can 
operate up to 7OkHz with low cost drive circuits. 
These devices are suitable for flyback and forward 
low power converters, 140W to 250W, when normal 
high voltage peaks associated with single transistor 
design are limited by a transformer clamp winding 
or over voltage snubbing at 850V. When used in 
conjunction with a low voltage Power MOSFET in 
emitter switch configuration, they can operate at up 
to 100kHz. 


Hollow emitter FASTSWITCH transistors are avai- 
lable in TO-220, TO-218, ISOWATT220 and ISO- 
WATT218 packages. The ISOWATT218 conforms 
to the creepage distance and isolation requirements 
of VDE, IEC, and UL specifications. 


ISOWATT218 


400 


ee ee ee 
[Pigt | Total Disspation tT. =25°0 —~S~*~=~“rtSCi Ya 
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SGSF321-—SGSIF321-SGSF421-SGSIF421 


THERMAL DATA 


_ sas 
asia 


Thermal Resistance Junction-case Max 2. 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


|Symbol | Parameter |_—Test Conditions | _Min. | Typ. | Max. 


ICES Collector Cutoff Current Voce = 850V 200 
(Vege =0) 

IcEO Collector Cutoff Current Voce = 380V 200 vA 
(lg =0) Voce = 400V 2 mA 


ieee | Emiter Cuto Curent (le =0)| Veaw7V_SOSCS~sSSCSC*iSCSSid tm 


VcEO (sus)*| Collector Emitter Sustaining Ic =0.1A 400 V 
Voltage 

VcE (sat)* | Collector Emitter Saturation Ico =3.5A ls =0.7A 1.5 V 

Voltage lc =2.5A lp =0.35A 1.5 V 

VBE (sat)? | Base Emitter Saturation Io =3.5A lp =0.7A 1.5 V 

Voltage Io =2.5A lp =0.35A 1.5 V 
RESISTIVE LOAD 


[Symbol [Parameter | Test Conaitione | in. | Typ. | max. | unit 
Storage Tine 


Storage Time 


‘ont 
7 od 
cel 

f vie 4 a P 

: ae 

ts 

ts 


Io =3.5A Voc = 250V 


Ip1 =0.7A lp2 =— 2lp1 


Fall Time with Antisaturation Network 
Pts | Storage Time 
| tt, | Fall Time 


. 


INDUCTIVE LOAD 


Storage Time 


VBE(ott) =— 5V 
Fall Time Reort) = 2Q 
Storage Time Ic =3.5A 


lc =3.5A Voc = 250V 
lpi =0.7A VBE(oft) =— 5V 


Ver = 350V oe ge _—5V 
ee 300uH BE(off) =— 
Fall Time T, = 100°C Re (oft) = 2Q 


” Pulsed * Pulse duration = 300us, duty cycle = 15% 
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SGSF321-SGSIF321-SGSF421-SGSIF421 


Reverse Biased Safe Operating Area 


Safe Operating Areas 


CYC 
P4neee 
Fae eon 
sr bSeSeUSoEe 
Pi See eee 


(A) 


Ip (A) 


0.5 


emitter Saturation Voltage 
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Base-emitter Saturation Voltage 


Collector-emitter Saturation Voltage 
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Ic (A) 


3/5 


MICROELECTRONICS 


ky SGS-THOMSON 


909 


SGSF321-—SGSIF321-SGSF421-—SGSIF421 


Resistive Load Switching Times 


FeNg tf 
\ | 


iy ALT TTT 


f) 


eG 
+ 
HN TTT Ft 


= 
SK 


PTT MLTITD 
2 3 4 5 6 


1 


10 
) 


Switching Times Percentance Variation 


1c (A) 


(%o) 


mf Zee 


ite ease 
WLM ce CN fei ceocdli | 


Inductive Load Switching Times 
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ISOWATT PACKAGES CHARACTERISTICS AND APPLICATION 


The ISOWATT220 and ISOWATT218 are fully iso- 
lated packages. The ISOWATT220 is isolated to 
2000V de and the ISOWATT218 to 4000V dc. Their 
thermal impedence, given in the datasheet, is opti- 
mised to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum dis- 
tances between the pins and heatsink. For the ISO- 
WATT218 these distances are in agreement with 
VDE and UL creepage and clearance standards. 
The ISOWATT218 is supplied with longer leads 
than the standard TO-218 to allow easy mounting 
on PCB’s. The ISOWATT220 and ISOWATT218 
packages eliminate the need for external isolation 


so reducing fixing hardware. Accurate moulding 
techniques used in manufacture assures consistent 
heat spreader-to-heatsink capacitance. 


The thermal performance of these packages is bet- 
ter than that of the standard part mounted with a 
0.1mm mica washer. The thermally conductive 
plastic has a higher breakdown rating and is less 
fragile than mica or plastic sheets. Power derating 
for these ISOWATT packages is determined by : 
T)- Te 
Pp =————_—- 
Rth 
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THERMAL IMPEDANCE OF ISOWATT PACKAGES 


Fig. 1 illustrates the elements contributing to the 2 - For an intermediate power pulse of 5ms to 50ms 
thermal resistance of a transistor heatsink assem- seconds : 
bly, using ISOWATT packages. 


The total thermal resistance Rinitoty is the sum of 
each of these elements. The transient thermal im- 
pedance, Zth for different pulse durations can be 


Zth = Rthu-c 


3 - For long power pulses of the order of 500ms se- 
conds or greater : 


1 - For a short duration power pulse of less than It is often possible to discern these areas on tran- 
4ms: sient thermal impedance curves. 
Zth < Rthu-c 
Figure 1. 


Rihu-C Rthc-HS RthHs-amb 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

» HOLLOW EMITTER TECHNOLOGY 

a FOR FAST SWITCHING 

a HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 70kKHz SWITCHING SPEED 

» LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 
a SMPS 


DESCRIPTION 


Hollow emitter FASTSWITCH NPN power transis- 
tors have been specifically designed for 220V (and 


TO-220 ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Collector - Emitter Voltage ( ve” = 
Collector - Emitter Voltage (Ip = 


Emitter - Base Voltage (Ic = 


le Collector Current 


lame. | Base Peak Current (tp < 5ms) 
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117V with input doubler) off-line switching power 
supply applications. Hollow emitter transistors can 
operate up to 7OkHz with low cost drive circuits. 
These devices are suitable for flyback and forward 
low power converters (100W to 250W) where nor- 
mal high voltage peaks, associated with single 
transistor design, are limited by a transformer clamp 
winding or over voltage snubbing at 1000V. When 
used in conjunction with a low voltage Power MOS- 
FET in emitter switch configuration, they can ope- 
rate at up to 100kHz. 


Hollow emitter FASTSWITCH transistors are avai- 
lable in TO-220, TO-218, ISOWATT220 and 
ISOWATT218 packages. The ISOWATT218 


conforms to the creepage distance and isolation re- 
quirements of VDE, IEC, and UL specifications. 


ISOWATT218 


1000 | ov 


CA aOR 1 2S 
ary eee 
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THERMAL DATA 


ae F323 |IF323|/F423 a | 


Thermal Resistance Junction-case Max | 1.78 | 3.57 | 1.56 °C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


win. 
aad be 

(Ix =0) Vor = 450V 
Ties | Emiter Gute Curent (le=0)[Vesa7VSCSi 


VcEO (sus)*} Collector Emitter Sustaining Ilo =0.1A 450 
Voltage 


VcE (saty* | Collector Emitter Saturation Ic =2.5A lp =0.5A 
Voltage lc = 1.75A Ip = 0.25A 
VBE (sat)* | Base Emitter Saturation lc =2.5A Ip =0.5A 
Voltage lc = 1.75A Ip =0.25A 
RESISTIVE LOAD 


Storage Time 


| ton 
rae 
pth | alt Time 
| ton | 
pos 


Ic =2.5A Veco = 250V 
Ip; =0.5A lIp2 =— 2lp1 


oa 
: an 


| ot | FallTime sd With Antisaturation Network 
[ten [Turon Time 


INDUCTIVE LOAD 


| Symbol | Parameter | __—Test Conditions | min. | Typ. | Max. | Unit | 
1 2 us 


ts Storage Time Nee =5 
V f) = -— 5V 

i _| Farin Reem aa |_| | 02 | os 

Storage Time 

Fall Time 


* Pulsed * Pulse duration = 300s, duty cycle = 15% 


lc =2.5A Vcc = 250V 
lpi =0.5A VeE(ott) =— OV 


VBE(oft) =— 5V 
Revott) = 22 


Te. = 100°C 
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Reverse Biased Safe Operating Area 


Safe Operating Areas 
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emitter Saturation Voltage 


Collector 


DC Current Gain 


ae il 


Base-emitter Saturation Voltage 


Collector-emitter Saturation Voltage 


Ie (A) 


10" 


Ic (A) 


16' 
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Resistive Load Switching Times 


t 
(ps) 


Switching Times Percentance Variation 
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Inductive Load Switching Times 
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ISOWATT PACKAGES CHARACTERISTICS AND APPLICATION 


The ISOWATT220 and ISOWATT218 are fully iso- 
lated packages. The ISOWATT220 is isolated to 
2000V de and the ISOWATT218 to 4000V de. Their 
thermal impedence, given in the datasheet, is opti- 
mised to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum 
distances between the pins and heatsink. For the 
ISOWATT218 these distances are in agreement 
with VDE and UL creepage and clearance stand- 
ards. The ISOWATT218 is supplied with longer 
leads than the standard TO-218 to allow easy moun- 
ting on PCB's. The ISOWATT220 and ISO- 
WATT218 packages eliminate the need for external 


isolation so reducing fixing hardware. Accurate 
moulding techniques used in manufacture assures 
consistent heat spreader-to-heatsink capacitance. 


The thermal performance of these packages is bet- 
ter than that of the standard part mounted with a 
0.1mm mica washer. The thermally conductive pla- 
stic has a higher breakdown rating and is less fra- 
gile than mica or plastic sheets. Power derating for 
these ISOWATT packages is determined by : 


1) Te 
Rin 


Pp = 
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THERMAL IMPEDANCE OF ISOWATT PACKAGES 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT packages. 


The total thermal resistance Rinioty is the sum of 
each of these elements. The transient thermal im- 
pedance, Ztn for different pulse durations can be 
estimated as follows : 


1- For ashort duration power pulse of less than 
ims: 


Zth < RthJ-c 
Figure 1. 


2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 


Zth = RthJ-c 


3- For long power pulses of the order of 500ms se- 
conds or greater : 


Zth = Rthy-c + Rthc-Hs + RthHs-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


Rthu-c Rthco-HS RthHS-amb 


AWN VWAVVWA— 
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SGSF424/IF424 


FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


a HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

m HOLLOW EMITTER TECHNOLOGY 

» HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 50kHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 


a SMPS 
a TV HORIZONTAL DEFLECTION 


DESCRIPTION 


Hollow emitter FASTSWITCH NPN power transis- 
tors have been especially designed for 220V (and 
117V with input doubler) off-line switching power 
supply and colour CRT horizontal deflection appli- 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Collector - Emitter Voltage (Vee = 0) 
Collector - Emitter Voltage (Ip = 0) 
Emitter - Base Voltage (Ic = 0) 


Pei Base Peak Current (tp < 5ms) 


T, Junction Temperature 


February 1989 


Symbol Parameter 
jsymbot | Parameter | F324 


| le | Collector Current 
| lew | Collector Peak Current (tp <5ms) | BA 
| le | BaseCurent 
ieee 
Lee 


[Pier | Total Dissipation at T2250 —=SCS~=~rtSC=Ci | 


cations. High voltage hollow emitter transistors can 
operate up to 50kHz with low cost drive circuits. 
These transistors can be used to advantage in off- 
line switching power supply applications where their 
high voltage rating is a benefit because a costly 
transformer clamp winding or over voltage snubbing 
can be omitted. These transistors are suitable for 
suitable for application in flyback and forward single 
transistor low power converters, 7OW to 150W. 
When used in conjunction with a low voltage Power 
MOSFET in emitter switch configuration in flyback 
and forward converters, they can operate at up to 
100kHz. 


These hollow emitter FASTSWITCH transistors are 
available in TO-220, TO-218, ISOWATT220 and 
ISOWATT218 packages. The ISOWATT218 


conforms to te creepage distance and isolation re- 
quirements of VDE, IEC, and UL specifications. 


TO-218 ISOWATT218 


SGSF324—SGSIF324-SGSF424—SGSIF424 


THERMAL DATA 


Ices Collector Cutoff Current Vce = 1200V 
(Vee =0) 
IcEO Collector Cutoff Current Vce = 380V 
(lp =0) Voce = 600V 


VcEo (sus)*| Collector Emitter Sustaining Ic =0.1A 
Voltage 
Voce (saty* | Collector Emitter Saturation lo = 1.75A lp =0.35A 
Voltage Ico = 1.25A lp =0.18A 
VBE (sat)* | Base Emitter Saturation Ico = 1.75A Ip =0.35A 
Voltage Ic = 1.25A lp =0.18A 


RESISTIVE LOAD 


Ic = 1.75A Vcc = 250V 
lpi =0.35A lIpo =— 2lp1 


lo =1.75A Veo = 250V 
i 
‘i 7 


Storage Time Ip1 =0.35A Igo =— 2lp1 
i athe fl Fall Time with Antisaturation Network 
i e Storage Time 
Fall Time 


INDUCTIVE LOAD 
; VoL = 450V VBE (off) =—5V 
tt Fall Time L = 300uH Rgcott) = 22 
Vet = 450V Vern ey 
t+ | Fall Time L=300HH el oo 
T, = 100°C oun 


* Pulsed Pulse duration = 300us, duty cycle = 15% 


Io = 1.75A Voc = 250V 
Ips1 =0.35A VBeE(off) =— 5V 
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Reverse Biased Safe Operating Area 


Safe Operating Areas 
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Base-emitter Saturation Voltage 


Collector-emitter Saturation Voltage 
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Resistive Load Switching Times 
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ISOWATT PACKAGES CHARACTERISTICS AND APPLICATION 


The ISOWATT220 and ISOWATT218 are fully iso- 
lated packages. The ISOWATT220 is isolated to 
2000V de and the ISOWATT218 to 4000V dc. Their 
thermal impedence, given in the datasheet, is opti- 
mised to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum dis- 
tances between the pins and heatsink. For the ISO- 
WATT218 these distances are in agreement with 
VDE and UL creepage and clearance standards. 
The ISOWATT218 is supplied with longer leads 
than the standard TO-218 to allow easy mounting 
on PCB's. The ISOWATT220 and ISOWATT218 
packages eliminate the need for external isolation 


4/5 


so reducing fixing hardware. Accurate moulding 
techniques used in manufacture assures consistent 
heat spreader-to-heatsink capacitance. 


The thermal performance of these packages is bet- 

ter than that of the standard part mounted with a 

0.1mm mica washer. The thermally conductive 

plastic has a higher breakdown rating and is less 

fragile than mica or plastic sheets. Power derating 

for these ISOWATT packages is determined by : 
T,- Te 
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THERMAL IMPEDANCE OF ISOWATT PACKAGES 


Fig. 1 illustrates the elements contributing to the 2 - For an intermediate power pulse of 5ms to 50ms 
thermal resistance of a transistor heatsink assem- seconds : 
bly, using ISOWATT packages. 


The total thermal resistance Rinitoty is the sum of 
each of these elements. The transient thermal im- 
pedance, 2th for different pulse durations can be esti- 


Zih = RthJ-c 


3- For long power pulses of the order of 500ms se- 
conds or greater : 


mated as follows : Zth = Rthu-c + Rthc-Hs + RthHs-amb 
1 - For a short duration power pulse of less than It is often possible to discern these areas on tran- 
ims: sient thermal impedance curves. 
Zth < Rthu-c 
Figure 1. 


RthJ-C Rthc-HS RthHs-amb 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

» HOLLOW EMITTER TECHNOLOGY 

m HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a SOkKHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 


a SMPS 
a TV HORIZONTAL DEFLECTION 


DESCRIPTION 


Hollow emitter FASTSWITCH NPN power transis- 
tors are specially designed for 220V (and 117V with 
input doubler) off-line switching power supply and 
colour CRT deflection applications. High voltage 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Collector - Emitter Voltage ( on = 
Collector - Emitter Voltage 7 = 


VEBo Emitter - Base Voltage (Ic = 


TO-218 


Symbol Parameter 
IF325 F425 IF425 


hollow emitter transistors can operate up to 50kKHz 
with low cost drive circuits. These transistors can be 
used to advantage in off-line switching power sup- 
ply applications where their high voltage rating is a 
benefit because costly transformer clamp windings 
or over voltage snubbing can be omitted. These 
transistors are suitable for application in flyback and 
forward single transistor low power converters, 50W 
to 100W. When used in conjunction with a Power 
MOSFET in emitter switch configuration in flyback 
and forward converters, they can operate at over 
100kHz. 


These hollow emitter FASTSWITCH transistors are 
available in TO-218 and fully isolated IGOWATT220 
and ISOWATT218 packages. The ISOWATT218 
conforms to the creepage distance and isolation re- 
quirements of VDE, IEC, and UL specifications. 


ISOWATT218 


es eee 
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Storage Temperature ~ 65 to | 150 | itso | to | 
| T)__| Junction Temperature | iso | so | ts] 
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THERMAL DATA 


Symbol Test Conditions 


Collector Cutoff Current Voce = 1300V 
(VBE = 


x 0) 
IcEO Collector Cutoff Current Voce = 380V 
(Ig = 0) Voce = 600V 
VcEO (sus)*} Collector Emitter Sustaining lc =0.1A 
Voltage 
VcE (sat)* | Collector Emitter Saturation Ic = 1.25A Ip =0.25A 
Voltage Ic =1A Ip =0.15A 
VBE (sat)? | Base Emitter Saturation Ic = 1.25A ls =0.25A 
Voltage Ic =1A lp =0.15A 


RESISTIVE LOAD 


Turn-on Time 
: lc = 1.25A Voc = 250V 
Storage Time ley = 0.25A lao =— 2ley 


Fall Time 


Turn-on Time lo=125A Voc = 250V 
Storage Time lp; =0.25A Ipo =— 2lp; 
te | ail Tine With Antisaturation Network 
Turn-on Time 

Ic = 1.25A Voc = 250V 


Storage Time Ip, =0.25A Veevott) =- 5V 


| t) ‘| Fall Time 


on 
Ss 
tf 
on 
S 
tf 
on 
Ss 
tt 


t 
t 


VBE(off) =— 5V 
Fall Time Reyott) = 20 
tf 


Storage Time fre = 5 


Storage Time Ic = 1.25A a 
Ver =450V fo 


Fall Time L = 300nH neem oe 5V 
T, = 100°C eter 


* Pulsed : Pulse duration = 300s, duty cycle = 1.5% 
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Reverse Biased Safe Operating Area 


Safe Operating Areas 
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Resistive Load Switching Times 
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ISOWATT PACKAGES CHARACTERISTICS AND APPLICATION 


The ISOWATT220 and ISOWATT218 are fully iso- 
lated packages. The ISOWATT220 is isolated to 
2000V dc and the ISOWAT T2718 to 4000V dc. Their 
thermal impedance, given in the datasheet, is opti- 
mized to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum di- 
stances between the pins and heatsink. For the ISO- 
WATT218 these distances are in agreement with 
VDE and UL creepage and clearance standards. 
The ISOWATT218 is supplied with longer leads 
than the standard TO-218 to allow easy mounting 
on PCB's. The ISOWATT220 and ISOWATT218 
packages eliminate the need for external isolation 


so reducing fixing hardware. Accurate moulding te- 
chniques used in manufacture assures consistent 
heat spreader-to-heatsink capacitance. 


The thermal performance of these packages Is bet- 
ter than that of the standard part mounted with a 
0.1mm mica washer. The thermally conductive pla- 
stic has a higher breakdown rating and is less fra- 
gile than mica or plastic sheets. Power derating for 
these ISOWATT packages is determined by : 
Tj = Te 
Pp = 
Rth 
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THERMAL IMPEDANCE OF ISOWATT PACKAGES 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT packages. 


The total thermal resistance Rthitoty is the sum of 

each of these elements. The transient thermal im- 

pedance, Zth for different pulse durations can be 

estimated as follows : 

1 - For a short duration power pulse of less than 
ims: 


Zth < Rthu-c 
Figure 1. 


2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 


Zth = RthJ-c 


3 - For long power pulses of the order of 500ms se 
conds or greater : 


Zth = Rthu-c + Rthc-Hs + RthHS-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


RihJ-C Rthc-HS RthHS-amb 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

a HOLLOW EMITTER FOR FAST SWITCHING 

a HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 70kHz SWITCHING SPEED 

a» LOW COST DRIVE CIRCUITS 

a» LOW DYNAMIC SATURATION 


APPLICATIONS 
a SMPS 


DESCRIPTION 


Hollow emitter FASTSWITCH NPN power transis- 
tors have been specifically designed for 220V (and 
117V with input doubler) off-line switching power 


TO-220 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Collector - Emitter Voltage (Vgc = 
Emitter - Base Voltage (Ic = 0) 


pS 
ps 


supply applications. Hollow emitter transistors can 
operate up to 70KHz with simple drive circuits which 
helps to simplify design and improve reliability. 
These transistors are suitable for applications in 
bridge and two transistor forward medium power 
converters, 450W to 900W. When used in conjunc- 
tion with a low voltage Power MOSFET in emitter 
switch configuration in flyback and forward conver- 
ters, they can operate at up to 100kHz. 


These hollow emitter FASTSWITCH transistors are 
available in TO-220, TO-218, ISOWATT220 and 
ISOWATT218 packages. The ISOWATT218 con- 
forms to the creepage distance and isolation re- 
quirements of VDE, IEC, and UL specifications. 
Additionally these FASTSWITCH transistors are 
available in metal TO-3 packages. 
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THERMAL DATA 


ee Od 
i rs ocaccocs 


ELECTRICAL CHARACTERISTICS (Toase = 25°C unless otherwise specified) 


| Symbol | Parameter | Test Conditions | _Min. | Typ. | Max. | Unit _| 
LA 


lces | Collector Cutoff Current Vee = 850V oe ee 
(VBE = 0) 
IcEO a Cutoff Current Vor = 380V. on 
(Ip = Voce = 400V aa 


— Cutoff Current (Ic = 0)| Vee = 7V re a 
VcE (sat) | Collector Emitter Saturation lc =6A lp =1.2A 
Voltage lc =4A lp =0.6A 
Vee (sat)* | Base Emitter Saturation Ic =6A Ip =1.2A 
Voltage Ic = 4A lp =0.6A 


RESISTIVE LOAD 


ten Turnon Time _ nae ee 
c= cc = 

Storage Time ley = 1.2A ips ole 
Fall Time 

lo = 6A Veo = 250V 
Fall Time with Antisaturation Network 
Storage Time 

— Fall Time 


INDUCTIVE LOAD 


Symbol Test Conditions | _Min. | Typ. | Max. | Unit | 
= VBE(oft) =— 5V 
rey me 7 Reioft) = 1-2Q 


Ic = 6A Veco = 250V 
lpi =1.2A VBE(oft) =— 5V 


fe Storage Time Ic =6A hee =5 
Ver =350V ye 
ty Fall Time L = 300HH Re a 1.20 
Te = 100°C ee 


* 


Pulsed : Pulse duration = 300us, duty cycle = 1.5% 
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Reverse Biased Safe Operating Area 
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Safe Operating Areas 
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Resistive Load Switching Times 
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Switching Times Percentance Variation 
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ISOWATT PACKAGES CHARACTERISTICS AND APPLICATION 


The ISOWATT220 and ISOWATT218 are fully iso- 
lated packages. The ISOWATT220 is isolated to 
2000V de and the ISOWATT218 to 4000V dc. Their 
thermal impedence, given in the datasheet, is opti- 
mised to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum dis- 
tances between the pins and heatsink. For the ISO- 
WATT218 these distances are in agreement with 
VDE and UL creepage and clearance standards. 
The ISOWATT218 is supplied with longer leads 
than the standard TO-218 to allow easy mounting 
on PCB’s. The ISOWATT220 and ISOWATT218 
packages eliminate the need for external isolation 


so reducing fixing hardware. Accurate moulding 
techniques used in manufacture assures consistent 
heat spreader-to-heatsink capacitance. 


The thermal performance of these packages is bet- 
ter than that of the standard part mounted with a 
0.1mm mica washer. The thermally conductive 
plastic has a higher breakdown rating and is less 
fragile than mica or plastic sheets. Power derating 
for these ISOWATT packages is determined by : 
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THERMAL IMPEDANCE OF ISOWATT PACKAGES 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT packages. 


The total thermal resistance Rtnitoty is the sum of 
each of these elements. The transient thermal im- 


pedance, Zth for different pulse durations can be 
estimated as follows : 


1 - For a short duration power pulse of less than 
Ims: 


Zth < Rihu-c 
Figure 1. 


2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 


Zth = Rthu-c 


3- For long power pulses of the order of 500ms se- 
conds or greater : 


Zth = Rthy-c + Rthc-Hs + RthHS-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

a» HOLLOW EMITTER TECHNOLOGY 

a» HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 70kHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

un LOW DYNAMIC SATURATION 


APPLICATIONS 
a SMPS 


DESCRIPTION 


Hollow emitter FASTSWITCH NPN power transis- 
tors have been specifically designed for 220V (and 
117V with input doubler) off-line switching power 
supply applications. Hollow emitter transistors can 


e 


\ 


TO-220 ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Voces | Collector - Emitter Voltage (Vge = 


Collector - Emitter eo < = i. 


Collector Current 
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operate up to 70KHz with snubber drive circuits 
which helps to simplify designs and improve relia- 
bility. The high voltage rating of these transistors 
allows simplification of the over voltage snubbing 
network. These transistors are suitable for applica- 
tion in half bridge and full bridge medium power con- 
verters, 350W to 700W. When used in conjuction 
with alow voltage Power MOSFET in emitter switch 
configuration they can operate at up to 100kHZz. 


These hollow emitter FASTSWITCH transistors are 
available in TO-220, TO-218, ISOWATT220 and 
ISOWATT218 packages. The ISOWATT218 con- 
forms to the creepage distance and isolation re- 
quirements of VDE, IEC, and UL specifications. 
Additionally these FASTSWITCH transistors are 
available in metal TO-3 packages. 
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THERMAL DATA 


J GS 
cocci 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


[symboi [Parameter | Test Conaitions | in. | Typ. | Max | Unit 


lces | Collector Cutoff Current Voce = 1000V ime 200 
(VBE =0) 

IcEO ree Cutoff Current Voce = 380V 200 LA 
le = Voce = 450V 2 mA 


ee 


Voce (sat) | Collector Emitter Saturation Ic = 4.5A lg =0.9A AS V 
Voltage Ic =3A lp =0.45A 1.5 V 
Vee (sat)* | Base Emitter Saturation Ic = 4.5A Ip =0.9A 1.5 V 
Voltage Ic =3A lp =0.45A 1.5 V 


RESISTIVE LOAD 


| ton | Turn-on Time 
| ts | Storage Time 
ea 
lo=45A Voc = 250V 
lar =0.9A lee =~ 2 lat 
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ts Storage Time Io =4.5A 
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“Pulsed Pulse duration = 300us, duty cycle = 15% 
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Resistive Load Switching Times 
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ISOWATT PACKAGES CHARACTERISTICS AND APPLICATION 


The ISOWATT220 and ISOWATT218 are fully iso- 
lated packages. The ISOWATT220 is isolated to 
2000V de and the ISOWATT218 to 4000V dec. Their 
thermal impedence, given in the datasheet, is opti- 
mised to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum dis- 
tances between the pins and heatsink. For the ISO- 
WATT218 these distances are in agreement with 
VDE and UL creepage and clearance standards. 
The ISOWATT218 is supplied with longer leads 
than the standard TO-218 to allow easy mounting 
on PCB's. The ISOWATT220 and ISOWATT218 
packages eliminate the need for external isolation 


4/5 


so reducing fixing hardware. Accurate moulding 
techniques used in manufacture assures consistent 
heat spreader-to-heatsink capacitance. 


The thermal performance of these packages is bet- 
ter than that of the standard part mounted with a 
0.4mm mica washer. The thermally conductive 
plastic has a higher breakdown rating and is less 
fragile than mica or plastic sheets. Power derating 
for these ISOWATT packages is determined by : 
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THERMAL IMPEDANCE OF ISOWATT PACKAGES 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT packages. 


The total thermal resistance Rinitoty is the sum of 
each of these elements. The transient thermal im- 
pedance, Zth for different pulse durations can be es- 
timated as follows : 


1 - For a short duration power pulse of less than 
Ims: 


Zth < RthJ-c 
Figure 1. 


2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 


Zth = RthJ-c 
3- For long power pulses of the order of 500ms se- 
conds or greater : 
Zth = Rthy-c + Rthc-Hs + RthHs-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

a HOLLOW EMITTER TECHNOLOGY 

a» HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 50kHz SWITCHING SPEED 

» LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 


a SMPS 
a TV HORIZONTAL DEFLECTION 


DESCRIPTION 


Hollow emitter FASTSWITCH NPN power transis- 
tors are specially designed for 220V (and 117V with 
input doubler) off-line switching power supply and 
colour CRT deflection applications. Hollow emitter 


TO-220 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


| Voces | Collector - Emitter Voltage (Vge = 


Collector - Emitter Voltage (Ip = _ 
Emitter - Base Voltage (Ic = 0) 
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| tc | Collector Current ee —— 
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transistors can operate up to 50kHz with simple 
drive circuits which helps to simplify design and im- 
prove reliability. These transistors are suitable for 
application in flyback and forward low power con- 
verters, 140W to 250W. The high voltage rating of 
hollow emitter transistors can be used to advantage 
because a costly transformer clamp winding or over 
voltage snubbers can be omitted. When used in 
conjunction with a low voltage Power MOSFET in 
emitter switch configuration in flyback and forward 
converters, they can operate at up to 100kHz. 


These hollow emitter FASTSWITCH transistors are 
available in TO-220, TO-218, ISOWATT220 and 
ISOWATT218 packages. The ISOWATT218 con- 
forms to the creepage distance and isolation re- 
quirements of VDE, IEC, and UL specifications. 
Additionally these FASTSWITCH transistors are 
available in metal TO-3 packages. 


1200 | ov 


SGSF344-SGSIF344-—SGSF444-SGSIF444-SGSF544 


THERMAL DATA 
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ELECTRICAL CHARACTERISTICS (Tas. = 25°C unless otherwise specified) 


[Symbol | Parameter___| Test Conditions | min. | Typ. | Max. | Unit | 


IcES nae Cutoff Current Voce = 1200V 200 LA 
(VBE = 

IcEO cine Cutoff Current Voce = 380V 200 LA 
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Voltage 
VcE (saty* | Collector Emitter Saturation Ic =3.5A lp =0.7A 
Voltage Ic =2.5A lp =0.35A 
VBE (sat)’ | Base Emitter Saturation 
Voltage 


RESISTIVE LOAD 
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“Pulsed : Pulse duration = 300us, duty cycle = 1.5% 
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Resistive Load Switching Times 
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ISOWATT PACKAGES CHARACTERISTICS AND APPLICATION 


The ISOWATT220 and ISOWATT218 are fully iso- 
lated packages. The ISOWATT220 is isolated to 
2000V de and the ISOWATT218 to 4000V dc. Their 
thermal impedance, given in the datasheet, is opti- 
mised to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum dis- 
tances between the pins and heatsink. For the ISO- 
WATT218 these distances are in agreement with 
VDE and UL creepage and clearance standards. 
The ISOWATT218 is supplied with longer leads 
than the standard TO-218 to allow easy mounting 
on PCB's. The ISOWATT220 and ISOWATT218 
packages eliminate the need for external isolation 


so reducing fixing hardware. Accurate moulding 
techniques used in manufacture assures consistent 
heat spreader-to-heatsink capacitance. 


The thermal performance of these packages Is bet- 
ter than that of the standard part mounted with a 
0.4mm mica washer. The thermally conductive 
plastic has a higher breakdown rating and is less 
fragile than mica or plastic sheets. Power derating 
for these ISOWATT packages is determined by : 
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THERMAL IMPEDANCE OF ISOWATT PACKAGES 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT packages. 


The total thermal resistance Rthitoty is the sum of 
each of these elements. The transient thermal im- 
pedance, Zt for different pulse durations can be es- 
timated as follows : 


1 - For a short duration power pulse of less than 
Ims: 


Zth < Rthu-c 
Figure 1. 


2 - For an intermediate power pulse of 5ms to 50ms 
seconds : 


Zth = RthJ-c 
3- For long power pulses of the order of 500ms se- 
conds or greater : 
Zth = Rthy-c + Rthc-Hs + RthHS-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

s HOLLOW EMITTER TECHNOLOGY 

a» HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 50kHz SWITCHING SPEED 

» LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 


a SMPS 
a TV HORIZONTAL DEFLECTION 


DESCRIPTION 

Hollow emitter FASTSWITCH NPN power transis- 
tors are specially designed for 220V (and 117V with 
input doubler) off-line switching power supply and 
colour CRT deflection applications. High voltage 


ISOWATT220 


TO-218 


ABSOLUTE MAXIMUM RATINGS 


| Voces | Collector - Emitter Voltage ( rae = 


Collector - Emitter Voltage (Ip = 
Emitter - Base Voltage (Ic = a 


pS 
Sop: 
po t800 


hollow emitter transistors can operate up to 50kHz 
with simple drive circuits which helps to simplify de- 
sign and improve reliability. These transistors are 
suitable for application in flyback and forward low 
power converters, 120W to 240W. Their high volt- 
age rating can be used to advantage as it allows a 
costly transformer clamp winding or over voltage 
snubbers to be omitted. When used in conjuction 
with a low Power MOSFET in emitter switch con- 
figuration, they can operate at over 100kHz. 


These hollow emitter FASTSWITCH transistors are 
available in TO-218, and_ fully — isolated 
ISOWATT220 and ISOWATT218 packages. The 
ISOWATT218 conforms to the creepage distance 
and isolation requirements of VDE, IEC, and UL 
specifications. Additionally these FASTSWITCH 
transistors are available in metal TO-3 packages. 
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THERMAL DATA 
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ELECTRICAL CHARACTERISTICS (T,4,. = 25°C unless otherwise — 


IcES oe Cutoff Current Voce = 1300V 
(VBE = 

IcEO cinder Cutoff Current Voce = 380V oy uA 
te Ceo = = ed = 600V nel 


| leBo =e Cutoff Current | Emitter Cutoff Current (Ic = 0) | = lVep=7V— tsi‘s*‘*@C' =7V 


VcEO (sus)*| Collector Emitter eg Ic =0.1A 
Voltage 
VcE (sat)* | Collector Emitter Saturation Ic =3A lp =0.6A 15 
Voltage Ic =2A lp =0.3A 1.5 ‘ 
VBE (sat)’ | Base Emitter Saturation Ic =3A lp =0.6A 1.5 V 
Voltage Ic =2A lg =0.3A ales V 
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Pulsed Pulse duration = 300ps, duty cycle = 15% 
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ISOWATT PACKAGES CHARACTERISTICS AND APPLICATION 


The ISOWATT220 and ISOWATT218 are fully iso- 
lated packages. The ISOWATT220 is isolated to 
2000V dc and the ISOWATT218 to 4000V de. Their 
thermal impedence, given in the datasheet, is opti- 
mised to give efficient thermal conduction together 
with excellent electrical isolation. 


The structure of the case ensures optimum di- 

tances between the pins and heatsink. For the ISO- 
WATT218 these distances are in agreement with 
VDE and UL creepage and clearance standards. 
The ISOWATT218 is supplied with longer leads 
than the standard TO-218 to allow easy mounting 
on PCB’s. The ISOWATT220 and ISOWATT218 
packages eliminate the need for external isolation 


so reducing fixing hardware. Accurate moulding 
techniques used in manufacture assures consistent 
heat spreader-to-heatsink capacitance. 


The thermal performance of these packages Is bet- 
ter than that of the standard part mounted with a 
0.1mm mica washer. The thermally conductive 
plastic has a higher breakdown rating and is less 
fragile than mica or plastic sheets. Power derating 
for these ISOWATT packages is determined by : 
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THERMAL IMPEDANCE OF ISOWATT PACKAGES 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT packages. 


The total thermal resistance Rinitot) is the sum of 
each of these elements. The transient thermal im- 
pedance, Ztn for different pulse durations can be es- 
timated as follows : 


1 - For a short duration power pulse of less than 
ims: 


Zth < RthJ-c 
Figure 1. 


R thJ-C 


2- For an intermediate power pulse of 5ms to 50ms 
seconds : 


Zth = Rthu-c 
3- For long power pulses of the order of 500ms se- 
conds or greater : 
Zth = Rthu-c + Rthco-Hs + RthHs-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

» HOLLOW EMITTER TECHNOLOGY 

» HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 70kHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 
a SMPS 


DESCRIPTION 


Hollow emitter FASTSWITCH NPN power transis- 
tors are specially designed for 220V (and 117V with 
input doubler) off-line switching power supply appli- 
cations. Hollow emitter transistors can operate up 


to 70kHz with simple drive circuits which helps to 
simplify designs and improve reliability. The supe- 
rior switching performance reduces dissipation and 
consequently lowers the equipment operating tem- 
perature. These transistors are suitable for applica- 
tion in half bridge, push-pull and full bridge medium 
power transistor converters, 750W to 1500W. When 
used in conjunction with a low voltage Power MOS- 
FET in emitter switch configuration, they can ope- 
rate at up to 100kHz. 


These hollow emitter FASTSWITCH transistors are 
available in TO-218 and the fully isolated ISO- 
WATT218 packages. The ISOWATT218 conforms 
to the creepage distance and isolation requirements 
of VDE, IEC, and UL specifications. Additionally 
these FASTSWITCH transistors are available in 
metal TO-3 packages. 


ISOWATT218 


ABSOLUTE MAXIMUM RATINGS 
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THERMAL DATA 
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ELECTRICAL CHARACTERISTICS (T.as- = 25°C unless otherwise specified) 


win. | Typ. | Max. | Unit 
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Voltage 
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Voltage Ic = 5.5A Ip =0.8A 1.5 : 
VBE (sat) | Base Emitter Saturation Ic = 10A Ip =2A 1:5 V 
Voltage Ic =5.5A ls =0.8A 1.5 V 


RESISTIVE LOAD 
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ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. The ISOWATT218 package eliminates 
the need for external isolation so reducing fixing 
hardware. 

The package is supplied with leads longer than the 


standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used in manufacture 


assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. The thermally conductive plastic has a 
higher breakdown rating and is less fragile than mi- 
ca or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 


Tj = Tec 
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THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rthitoty is the sum of 
each of these elements. The transient thermal im- 
pedance, Zth for different pulse durations can be 
estimated as follows : 


1 - For a short duration power pulse of less than 
ims: 


Zth < RthJ-c 
Figure 1. 


2- For an intermediate power pulse of 5ms to 50ms 
seconds : 
Zth = Rth-c 
3- For long power pulses of the order of 500ms se- 
conds or greater : 
Zth = Rthu-c + Rthc-Hs + RthHs-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


a HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

» HOLLOW EMITTER TECHNOLOGY 

uw HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 70kHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

as LOW DYNAMIC SATURATION 


APPLICATIONS 
a SMPS 


DESCRIPTION 


Hollow emitter FASTSWITCH NPN power transis- 
tors are specially designed for 240V (and 110V with 
input doubler) off-line switching power supply appli- 
cations. Hollow emitter transistors can operate up 
to 70kKHz with simple drive circuits which helps to 


simplify designs and improve reliability. The supe- 
rior switching performance reduces dissipation and 
consequently lowers the equipment operating tem- 
perature. The high voltage rating of these transis- 
tors allows simplification of the over voltage 
snubbing network. These transistors are suitable for 
applications in half bridge, push-pull and full bridge 
medium power converters, 550W to 1100W. When 
used in conjunction with a low voltage Power MOS- 
FET in emitter switch configuration, they can oper- 
ate at up to 100KHz. 


These hollow emitter FASTSWITCH transistors are 
available in TO-218 and the fully isolated 
ISOWATT218 packages. The ISOWATT218 con- 
forms to the creepage distance and isolation re- 
quirements of VDE, IEC, and UL specifications. 
Additionally these FASTSWITCH transistors are 
available in metal TO-3 packages. 


ISOWATT218 


ABSOLUTE MAXIMUM RATINGS 


| Voces _| Collector - Emitter Voltage (Vge = 


Collector - Emitter Voltage (lg = — 
Emitter - Base Voltage (Ic = 0) 


Collector Current 


lem Base Peak Current (tp < 5ms) 
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THERMAL DATA 


ee F463 IF463 F563 ae 


Thermal Resistance Junction-case | °C/W | 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


Symbol |___feremeter__|__Test Conditions_{_in. | Typ | Mex. | Unit_ 


Ices aie Cutoff Current Vce = 1000V 
(VBE = 

IcEO clear Cutoff Current Voce = 380V a uA 
(Ip = 7 nee = 450V aac 


— Cutoff Current (Ic = /Ven=7V i (itsi‘*C‘*”d =7V 


VcEO (sus)*| Collector Emitter ae Ilo =O0.1A 
Voltage 

Voce (sat) | Collector Emitter Saturation lc =7A Ip = 1.4A 1.5 V 
Voltage Ic =4A lp =0.6A 1.5 V 

VBE (sat) | Base Emitter Saturation lc =7A lp =1.4A Re) 
Voltage lc =4A = 0. 


RESISTIVE LOAD 


-—ton_| Turevon Time ar 
cc = 

Storage Time = igs eer lsa 
tf Fall Time 

Storage Time lpr = 1.4A Ipo =— 2lp; 

Fall Time with Antisaturation Network 

Storage Time 

Fall Time 


INDUCTIVE LOAD 


Symbol Test Conditions | _Min. | Typ. | Max. | Unit_| 

is [SeaeTine a 
= ae =—5V 

a Fall Time is Reiott) = 1.22 


Fall Time 


* Pulsed Pulse duration = 300us, duty cycle = 15% 


lc =7A Voc = 250V 
Ipi =1.4A VBE(off) =— 5V 


VBE(ott) =— 5V 
Reoft) = 1.20 


Te = 100°C 
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Reverse Biased Safe Operating Area 


Safe Operating Areas 
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Resistive Load Switching Times 
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ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimised 
to give efficient thermal conduction together with ex- 
cellent electrical isolation. The structure of the case 
ensures optimum distances between the pins and 
heatsink. These distances are in agreement with 
VDE and UL creepage and clearance standards. 
The ISOWATT218 package eliminates the need for 
external isolation so reducing fixing hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used in manufacture 


assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm 
mica washer. 


The thermally conductive plastic has a higher break- 
down rating and is less fragile than mica or plastic 
sheets. Power derating for ISOWATT218 packages 
is determined by : 


T)-Te 


Ren 


Pp = 
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THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rinitoty is the sum of 
each of these elements. 


The transient thermal impedance, Zin for different 
pulse durations can be estimated as follows : 


1 - For a short duration power pulse of less than 


1ms: 
Zn <Fins-c 
Figure 1. 


2- Foran intermediate power pulse of 5ms to 50ms 
seconds : 


Zth = Rthu-c 
3- For long power pulses of the order of 500ms se- 
conds or greater : 
Zth = Rthy-c + Rthc-Hs + RthHs-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


RihuJ-c Rthc-Hs RthHS-amb 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

a HOLLOW EMITTER TECHNOLOGY 

» HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 50kHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

a» LOW DYNAMIC SATURATION 


APPLICATIONS 


a SMPS 
a TV HORIZONTAL DEFLECTION 


DESCRIPTION 


These hollow emitter FASTSWITCH NPN power 
transistors are specially designed for 220V (and 
117V with input doubler) off-line switching power 
supply and colour CRT deflection applications. Hol- 
low emitter transistors can be used to advantage in 


off-line switching power supply applications where 
their high voltage rating is a benefit in forward and 
flyback converters because a costly transformer 
clamp winding or over voltage snubbers can be 
omitted. High voltage hollow emitter transistors can 
operate up to 50kHz with simple drive circuits which 
help to simplify design and improve reliability. These 
transistors can also be used in half bridge, push-pull 
and full bridge medium power converters, 450W to 
950W. When used in conjunction with a low voltage 
Power MOSFET in emitter switch configuration in 
flyback and forward converters, they can operate at 
up to 100kHz. 

These hollow emitter FASTSWITCH transistors are 
available in TO-218 and fully isolated TO-218 
packages. The ISOWATT218 conforms to the cree- 
page distance and isolation requirements of VDE, 
IEC, and UL specifications. Additionally these FAS- 
TSWITCH transistors are available in metal TO-3 
packages. 


| Voces | Collector - Emitter Voltage (Vee = 


Collector - Emitter Voltage (Ig = a 
Emitter - Base Voltage (Ic = 0) 


lam Base Peak Current (tp < Sms) 
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THERMAL DATA 


Test Conditions 


IcES Collector Cutoff Current Voce = 1200V | 
(Vee = 0) 

IcEO Collector Cutoff Current Vce = 380V 
(Ip =0) Voce = 600V 


| _leso | Emitter Cutoff Current (Ic = 0) 


Vce (sat) | Collector Emitter Saturation Ic =6A Ip = 1.2A 
Voltage Io = 3.5A Ip =0.5A 

Vee (sat)* | Base Emitter Saturation Ic =6A Ip =1.2A 1. V 
Voltage Ic =3.5A Ip =0.5A 1.5 V 


eek  esaekey 
; c= ce= 

Storage Time [sq ton 
Fall Time 


lp2 =— 2lp1 


Storage Time Ip; =1.2A Ipo =— 2lp1 
Fall Time With Antisaturation Network 

c =6 cc = 250 
Storage Time ley = 1.24 Vaieel 
Fall Time 


lo=6A Veg = 250V 


Storage Time 
Vee(ott) =— SV 
apie Rayo = 0.82 


Storage Time Ic =6A 
Vet = 450V 
V =— 5V 
tt Fall Time L = 300nH pe 0.80 
¢ = 100°C aoe 


* Pulsed : Pulse duration = 300us, duty cycle = 1.5% 
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Reverse Biased Safe Operating Area 


Safe Operating Areas 
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Resistive Load Switching Times 
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ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimi- 
sed to give efficient thermal conduction together 
with excellent electrical isolation. The structure of 
the case ensures optimum distances between the 
pins and heatsink. These distances are in agree- 
ment with VDE and UL creepage and clearance 
standards. The ISOWATT218 package eliminates 
the need for external isolation so reducing fixing 
hardware. 


The package is supplied with leads longer than the 
standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used in manufacture 


assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm mi- 
ca washer. The thermally conductive plastic has a 
higher breakdown rating and is less fragile than mi- 
ca or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 


T)- Te 
Rin 
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THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rihitot) is the sum of 
each of these elements. 


The transient thermal impedance, Zth for different 
pulse durations can be estimated as follows : 


1 - For a short duration power pulse of less than 
ims: 


Zth < RthJ-c 
Figure 1. 


RthJ-C 


2- For an intermediate power pulse of 5ms to 50ms 
seconds : 


Zth = RthJ-c 
3- For long power pulses of the order of 500ms se- 
conds or greater : 
Zth = Rthu-c + Rthc-Hs + RihHs-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 


Rihc-HS RthHS-amb 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTORS 


a HIGH SWITCHING SPEED NPN POWER 
TRANSISTORS 

a HOLLOW EMITTER FOR FAST SWITCHING 

a HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a SOkKHz SWITCHING SPEED WITH EASY 
DRIVE CIRCUITS 

a LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 


a SMPS 
a» TV HORIZONTAL DEFLECTION 


DESCRIPTION 


These hollow emitter FASTSWITCH NPN power 
transistors are specially designed for 220V (and 
117V with input doubler) off-line switching power 
supply and colour CRT deflection applications. Hol- 


Collector - Emitter Voltage (Ip = 0 
Emitter - Base Voltage (Ic = 0) 


Som | Collector Peak Current (tp < 5ms) 
) 


| Prot __| Total Dissipation at T < 25°C 


February 1989 


Collector - Emitter Voltage (Vgc = 0) 1300 
) 


[te | Base Curent SSC“‘irSSSCSC‘“‘“SCStS 
Tw 


low emitter transistors can be used to advantage in 
off-line switching power supply applications where 
their high voltage rating is a benefit in forward and 
flyback medium power converters because a cost- 
ly transformer clamp winding or over voltage snub- 
bers can be omitted. High voltage hollow emitter 
transistors can operate up to 50kHz with simple 
drive circuits which help to simplify design and im- 
prove reliability. When used in conjunction with a 
low voltage Power MOSFET in emitter switch con- 
figuration in flyback and forward converters, they 
can operate at up to 100kHz. 


These hollow emitter FASTSWITCH transistors are 
available in TO-218 and fully isolated TO-218 
packages. The ISOWATT218 conforms to the cree- 
page distance and isolation requirements of VDE, 
IEC, and UL specifications. Additionally these FAS- 
TSWITCH transistors are available in metal TO-3 
packages. 


SGSF465-SGSIF465-SGSF565 


THERMAL DATA 


/ sas 
ra rs Pr 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (Tcase = 25°C unless otherwise specified) 


[snibsi[——Paramsier [Test Gontions Twin. [tyes [wine [on 


IcES rani Cutoff Current Voce = 1300V 
(VBE = 

IcEO siege Cutoff Current Voce = 380V 200 A 
Se een = a ae = 600V ne ere 


| lepo — Cutoff Current | Emitter Cutoff Current (Ic = 0) | = [Ven=7Vi (tws:ti‘CSC‘C‘*d =7V 


VceEo (sus)*| Collector Emitter aie lc =0.1A 
Voltage 

VcE (sat)’ | Collector Emitter Saturation Ic =5A Ip =1A V 
Voltage Ic =3A Ip =0.4A i V 

VBE (sat)* | Base Emitter Saturation lc =5A Ip =1A 1.5 V 
Voltage Ic =3A Ip =0.4A 1.5 V 


RESISTIVE LOAD 


= Turn-on Time 
Ic =5A Vec = 250V 


Storage Time [epee (poco Bley 
aca Fall Time 
Ic=5A Voc = 250V 
=a Storage Time Ip1 =1A Ip2 =— 2le1 
Pall Time With Antisaturation Network 
ar re 

c=5 cc = 250 

alee ll Storage Time Ipi = 1A VBE(ott) =— 5V 
| ty | Fall Time 


INDUCTIVE LOAD 


Storage Time = = 
= VBE(ott) =— OV 
Fall Time = Reyott) = 0.80 


— Storage Time 


Ic = 5A fice =5 
Vet = 450V V —-—5V 
Fall Time L=300HH pe 0.80 

To = 100°C ae 
“Pulsed * Pulse duration = 300us, duty cycle = 1.5% 
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Reverse Biased Safe Operating Area 
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Resistive Load Switching Times 
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ISOWATT218 PACKAGE CHARACTERISTICS AND APPLICATION 


ISOWATT218 is fully isolated to 4000V dc. Its ther- 
mal impedance, given in the data sheet, is optimised 
to give efficient thermal conduction together with ex- 
cellent electrical isolation. The structure of the case 
ensures optimum distances between the pins and 
heatsink. These distances are in agreement with 
VDE and UL creepage and clearance standards. 
The ISOWATT218 package eliminates the need for 
external isolation so reducing fixing hardware. 


The package is supplied with leads longer than the 


standard TO-218 to allow easy mounting on pcbs. 
Accurate moulding techniques used in manufacture 


assures consistent heat spreader-to-heatsink capa- 
citance. 


ISOWATT218 thermal performance is equivalent to 
that of the standard part, mounted with a 0.1mm 
mica washer. The thermally conductive plastic has 
a higher breakdown rating and is less fragile than 
mica or plastic sheets. Power derating for ISO- 
WATT218 packages is determined by : 
T,- Te 
Pp = 
Rin 
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THERMAL IMPEDANCE OF ISOWATT218 PACKAGE 


Fig. 1 illustrates the elements contributing to the 
thermal resistance of a transistor heatsink assem- 
bly, using ISOWATT218 package. 


The total thermal resistance Rihitot) is the sum of 
each of these elements. 


The transient thermal impedance, Ztn for different 
pulse durations can be estimated as follows : 


1 - For a short duration power pulse of less than 
ims: 


Zth < RthJ-c 
Figure 1. 


2- For an intermediate power pulse of 5ms to 50ms 
seconds : 
Zth = Rthu-c 
3- For long power pulses of the order of 500ms se- 
conds or greater : 
Zth = Rthu-c + Rthc-HS + RthHS-amb 


It is often possible to discern these areas on tran- 
sient thermal impedance curves. 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTOR 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTOR 

a HOLLOW EMITTER TECHNOLOGY 

» HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 70kHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

a LOW DYNAMC SATURATION 


APPLICATIONS 
a SMPS 


DESCRIPTION 


This hollow emitter FASTSWITCH NPN _ power 
transistor is specially designed for 220V (and 117V 
with input doubler) off-line switching power supply 


applications. It can also be used for 117V three 
phase mains off-line switching power supplies. Hol- 
low emitter transistors can operate up to 70kHz with 
simple drive circuits which helps to simplify designs 
and improve reliability. The superior switching per- 
formance reduces dissipation and consequently lo- 
wers the equipment operating temperature. This 
transistor is suitable for application in half bridge and 
full bridge high power converters, 1500W to 3000W. 
When used in conjunction with a low vol-tage Po- 
wer MOSFET in emitter switch configuration in fly- 
back and forward converters, they can operate at 
up to 100kHz. 


This hollow emitter FASTSWITCH transistor is avai- 
lable in the metal can TO-3 package. 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
Collector - Emitter Voltage (Vege = 0) 
Collector - Emitter Voltage (Ig = 0) 
Emitter - Base Voltage (Ic =0) 


Ic 
lo 
| lem | Base Peak Current (tp < 5ms) 


Prot 


February 1989 


Slee al Collector Current 
| tom | Collector Peak Current (tp < 5ms) 50 ; 
Pte | Base Curent CS 16 
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THERMAL DATA 


Thermal Resistance Junction-case Max} | 


ELECTRICAL CHARACTERISTICS (T ase = 45°C unless otherwise an 


Ices ana Cutoff Current Vce = 700V 
(VBE = 

IcEO siege Cutoff Current Vce = 380V 400 LA 
(Ip = ey = 400V ae naa 


=r Cutoff Current (Ic = iVen=7V 0 sti(‘*@d' =7V 


VcEO (sus)*| Collector Emitter Sana Ic =0.2A 
Voltage 

Voce (saty* | Collector Emitter Saturation lc =20A lp =4A 1.5 V 
Voltage Ic =11A lp = 1.6A 1.5 Vv. 

VBE (sat)* | Base Emitter Saturation ‘ = 20A Ip =4A 1.5 V 
Voltage Ic =11A lp =1.6A 1. V 


RESISTIVE LOAD 


Pte | Turn-on Time <a 
cc = 250 

LS te | Storage Time = fers Ole 
| ot, | ‘Fall Time 
ten | Torevon Time lo =20A — Vg¢ = 250V 
Storage Time lIp1 =4A Ip2 =— 2 Ipi 
Fall Time with Antisaturation Network 
_ « 

Io = 20 cc = 250V 
Fall Time 


INDUCTIVE LOAD 


Storage Time lc =20A = 
: Vet = 350V VBE (off) =—5V 


Storage Time lc =20A 


Vor = 350V Hie ee 
ty Fall Time L=300HH Qe 0 
To = 100°C ke 


"Pulsed * Pulse duration = 300us, duty cycle = 15% 
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Reverse Biased Safe Operating Area 


Safe Operating Areas 
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Inductive Load Switching Times 


Resistive Load Switching Times 
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SGSF663 


FASTSWITCH HOLLOW-EMITTER NPN TRANSISTOR 


a HIGH SWITCHING SPEED NPN POWER 
TRANSISTOR 

mw HOLLOW EMITTER TECHNOLOGY 

» HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 70kHz SWITCHING SPEED 

» LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 
a SMPS 


DESCRIPTION 


This hollow emitter FASTSWITCH NPN power tran- 
sistor is specially designed for 220V (and 117V with 


input doubler) off-line switching power supply appli- 
cations. It can also be used for 117V three phase 
mains off-line switching power supplies. Hollow 
emitter can operate up to 70kHz with simple drive 
circuits which helps to simplify design and improve 
reliability. The superior switching performance re- 
duces dissipation and consequently lowers the 
equipment operating temperature. This transistor is 
suitable for applications in half bridge and full bridge 
high power converters, 1000W to 2000W. When 
used in conjunction with a low voltage Power MOS- 
FET in emitter switch configuration, they can oper- 
ate at up to 100kHz. 


This hollow emitter FASTSWITCH transistor is avai- 
lable in the metal can TO-3 package. 


ABSOLUTE MAXIMUM RATINGS 


Collector - Emitter Voltage (lg = 0) 


February 1989 


Symbol SGSF663 
Collector - Emitter Voltage (Vege = 0) 1000 


ele - Collector Peak Current (tp < 5ms 
[is [BaseCurent SS CSC~iSC“‘CSN;.OM.OOO 
Tow | Base Peak Current (ip < 5ms 


450 V 

7 V 

[tc | Collector Curent CC~sSC“‘CS;S(;(NONNOOCi OA 
A 

14 A 


Emitter - Base Voltage (Ic = 0) a: Sere 
( ) 
) 


Junction Temperature 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Ices Collector Cutoff Current Vee = 1000V 
(Vee =0) 

ICEO Collector Cutoff Current Voce = 380V 
(Ip =0) Voce = 450V 


VcEO (sus)*| Collector Emitter Sustaining 
Voltage 

Vce (sat)* | Collector Emitter Saturation Ic = 14A 
Voltage lc = 8A 

VBE (sat)' | Base Emitter Saturation lc = 14A 
Voltage Ic =8A 


RESISTIVE LOAD 


Ilo = 14A Voc = 250V 
lpi =2.8A Ipo =— 2lp; 


Ic =14A Voc = 250V 
lp; =2.8A lIpo =— lpi 
With Antisaturation Network 


Ic = 14A Vec = 250V 
Ip; =2.8A VeeE(ott) =— 5V 


Pps pe [os 
VBE(oft) =— OV 
| iste 
VoL = 350V 
L = 300nH Sonen ee 
cc 


* Pulsed : Pulse duration = 300us, duty cycle = 15% 


2/4 

Ka SGS-THOMSON 
7 wicrosectrowes 

984 


SGSF663 


Reverse Biased Safe Operating Area 


Safe Operating Areas 
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Inductive Load Switching Times 


Resistive Load Switching Times 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTOR 


» HIGH SWITCHING SPEED NPN POWER 
TRANSISTOR 

a HOLLOW EMITTER TECHNOLOGY 

» HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 5OkKHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

a LOW DYNAMIC SATURATION 


APPLICATIONS 


a SMPS 
a TV AND MONITOR DEFLECTION 


DESCRIPTION 


This hollow emitter FASTSWITCH NPN power 
transistor is specially designed for 220V (and 117V 
with input doubler) off-line switching power supply 
applications. It can also be used for 117V three 


phase mains off-line switching power supplies. Hol- 
low emitter transistors can operate at up to 50kHz 
with simple drive circuits which helps to simplify de- 
sign and improve reliability. The superior switching 
performance reduces dissipation and consequently 
lowers the equipment operating temperature. This 
transistor is suitable for applications in half bridge 
and full bridge high power converters, 900W to 
1800W. The high switching speed of this transistor 
together with its high voltage and current rating, 
make it ideal for horizontal deflection circuits in large 
screen colour televisions and monitors. When used 
In conjunction with a low voltage Power MOSFET in 
emitter switch configuration, they can operate at up 
to 100kHz. 


This hollow emitter FASTSWITCH transistor is avai- 
lable in the metal can TO-3 package. 


ABSOLUTE MAXIMUM RATINGS 


Ic 
Collector Peak Current (tp < 5ms) 
IBM 


Base Peak Current (tp < 5ms) 
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THERMAL DATA 


Thermal Resistance Junction-case Max} | 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


[Symbor [Parameter [Test Conditions | Min. | Typ. | Max. | Unit | 


Ices Collector Cutoff Current Vee = 1200V 400 uA 
(Vee =0) 

IcEO Collector Cutoff Current Vee = 380V 400 uA 
(lg = 0) Voce = 600V 4 mA 


| teso | Emitter Cutoff Current (lo =0)| Ves=7V | 


VcEO (sus)*| Collector Emitter Sustaining Ic =0.2A V 
Voltage 

VcE (saty' | Collector Emitter Saturation lc = 12A lp =2.4A 1.5 V 
Voltage lc =7A Ip =1A 1.5 V 

VBE (sat): | Base Emitter Saturation lc =12A Ip =2.4A 1.5 
Voltage lc =7A Re) 


RESISTIVE LOAD 


rs 
Ic = 12A V = 250V 
f a Ime 
i er 
Eee 
‘ a 
ts as 


Fall Time with Antisaturation Network 
Pts | Storage Time 
| t, | ‘Fall Time 


INDUCTIVE LOAD 


Symbol Test Conditions 
Fall Time 
ty 


lc =12A Vcc = 250V 
lIp1 =2.4A VBE(off) =— OV 


VBE\(oft) =— OV 
Re(oft) = 0.5Q 


Vet = 450V hee: 
Fall Time ee ae aE 
To = 100°C oe 
* Pulsed Pulse duration = 300,is, duty cycle = 15% 
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Reverse Biased Safe Operating Area 


Safe Operating Areas 
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Resistive Load Switching Times Inductive Load Switching Times 
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FASTSWITCH HOLLOW-EMITTER NPN TRANSISTOR 


a HIGH SWITCHING SPEED NPN POWER 
TRANSISTOR 

» HOLLOW EMITTER TECHNOLOGY 

e HIGH VOLTAGE FOR OFF-LINE APPLICA- 
TIONS 

a 50kHz SWITCHING SPEED 

a LOW COST DRIVE CIRCUITS 

x» LOW DYNAMIC SATURATION 


APPLICATIONS 


a SMPS 
a» TV AND MONITOR DEFLECTION 


DESCRIPTION 


This hollow emitter FASTSWITCH NPN power 
transistor is specially designed for 220V (and 117V 


with input doubler) off-line switching power supply 
applications. It can also be used for 117V three 
phase mains off-line switching power supplies. The 
superior switching performance reduces dissipation 
and consequently lowers the equipment operating 
temperature. This transistor is suitable for applica- 
tions in half bridge and full bridge high power conver- 
ters, 7OOW to 1500W. The high switching speed of 
this transistor, together with its high voltage and cur- 
rent rating, make it ideal for horizontal deflection cir- 
cuits in large screen colour televisions and monitors. 
When used in conjunction with a low voltage Power 
MOSFET in emitter switch configuration, they can 
operate at up to 100kHz. 


This hollow emitter FASTSWITCH transistor is avai- 
lable in the metal can TO-3 package. 


ABSOLUTE MAXIMUM RATINGS 


February 1989 


[symbol | __—‘Parameter_—=—==~*=~“*‘“wR™SO*‘“‘C(™#CO‘#SSSFGGS”=~~*Y’SCUnit 
Collector - Emitter Voltage (Ig = 0) Po —iGODTs—“(<=sersi‘“‘(“‘(‘ihS id 
| to | CollectorCurent 
[iow | Collector Peak Current (ip <5ms)_| SSC~SSSSC“‘“SCS*dCSCS 
| tp | BaseCurent a 
[tom | Base Peak Curent (ip <5ms)SSCdPSSCiSSSSCSC“‘*SCA*C*’ 
[Pict | Total Dissipation at T 225% SSC~SSC‘“‘“‘*SC*™*~*SCSC*C“‘CNCSCN#dSOW~S 
Tag | Storage Temperature 65t0—SSOSC=~‘ESC“‘CS#S;C™#™COCUCSSOOOOOC;SCOO 


SGSF665 


THERMAL DATA 


Thermal Resistance Junction-case Max a ee 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Symbol Test Conditions 


Ices Collector Cutoff Current Vce = 1300V 
(Vee =0) 
IcEO Collector Cutoff Current Voce = 380V 
(Ig =0) Vce = 600V 4 


teso | Emiter Guo Current le=0)[Ves=7vSs=—~—SC~‘iSCSC‘irC 


VcEo (sus)*| Collector Emitter Sustaining Io =0.2A V 
Voltage 

Vce (sat)* | Collector Emitter Saturation Ic = 10A lp =2A 
Voltage Ic =6A lp =0.9A 

VBE (sat) | Base Emitter Saturation Ic = 10A lp =2A 
Voltage Ic =6A lp =0.9A 


RESISTIVE LOAD 


[Symbol | _Parameter_| Test Conditions | _Min. | Typ. | Max. | Unit_ 
| ton | Sse sre 
\ | 
Ips =2A pa =-2 ler | 
With Antisaturation Network | 
ial 

poe 

a 


Storage Time 
| ty | Fall Time 


ty 


lc = 10A Voc = 250V 
lpi =2A VBE(oft) =— 5V 


INDUCTIVE LOAD 


Symbol Test Conditions 
Storage Time 
VBE(ott) =~ 5V 
Fall Time Raton) = 0.50 


Storage Time 
Fall Time 


” Pulsed : Pulse duration = 300us, duty cycle = 1.5% 


VeeE(oft) =— 5V 
Reoff) = 0.50 


To = 100°C 
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Reverse Biased Safe Operating Area 


Safe Operating Areas 
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Inductive Load Switching Times 


Resistive Load Switching Times 
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171 SGS-THOMSON ~— TIP31/31A/31B/31C 
Sf MICROELECTRONICS TIP32/32A/32B/32C 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The TIP31, TIP31A, TIP31B and TIP31C are silicon 
epitaxial-base power NPN transistors in Jedec 
TO-220 plastic package, intended for use in medium 
power linear and switching applications. The com- 
plementary PNP types are the TIP32, TIP32A, 
TIP32B and TIP32C. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Parameter NPN | TIP31 Leet Hv 
PNP* | TIP32 | TIP32A | TIP32B | TIP32C 
[Veao | Goleciorbase Volage tes) ~SSC~CS~S~S~S~C | 80 | to 
| Vceo | Collector-emitter Voltage (la=0) | 40 | 80 | 80 
| Veso | Emitterbase Voltage(Io=0) | CC 
oe Neeson. A 


Prot Total Power Dissipation at Tcase $ 25 °C 40 W 
Storage Temperature — 65 to 150 
Junction Temperature 150 


* For PNP types voltage and current values are negative. 
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TIP31-31A-31B-31C-TIP32-32A-32B-32C 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Collector Cutoff Current for TIP31/31A/32/32A 

(Ig =0) Voce =30 V 
for TIP31B/31C/32B/32C 
Voce =60V 


Collector Cutoff Current for TIP31/32 Voce =40 V 
for TIP31A/32A Vcr =60 V 
for TIP31B/32B Vcr =80 V 
for TIP31C/32C Vce = 100 V 


Emitter Cutoff Current 


Collector-emitter Sustaining | lc =30 mA 

Voltage (Ig = 0) for TIP31/32 
for TIP31A/32A 
for TIP31B/32B 
for TIP31C/32C 


Nte Small Signal Current Gain 


* Pulsed pulse duration = 300 1s, duty cycle < 2% 
For PNP types voltage and current values are negative 


Safe Operating Areas. 
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TIP31-31A-31B-31C-TIP32-32A-32B-32C 


Base-emitter Voltage (NPN types). 


Input and Output Capacitance (NPN types). 
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Input and Output Capacitance (PNP types). 


Collector-emitter Saturation Voltage (NPN types). 
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Base-emitter Voltage (PNP types). 
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TIP31-31A-31B-31C-TIP32-32A-32B-32C 


DC Current Gain (PNP types). 
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NPN MEDIUM POWER TRANSISTORS 


ADVANCE DATA 


a» 10A RATED COLLECTOR CURRENT 
a HIGH SPEED SWITCHING 


DESCRIPTION 

The TIP33A, TIP33B and TIP33C are silicon epi- 
taxial base NPN power transistors in TO-218 plastic 
package intended for use in linear and switching ap- 
plications. 


The complementary PNP types are TIP34A, TIP34B 
and TIP34C respectively. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Parameter NPN |TIP33A|TIP33B|TIP33C 
PNP |TIP34A|TIP34B/TIP34C 


| Vceo | Collector-emitter Voltage ftw =O | 60 | 80 | too | Vv 
a 
Pier | Total Dissipation tT. <260 SSOC~=~—~—“—*~—*~—~*~é~sSC“‘CS~S OCC*SCUW 
Max. Operating Junction Temperature 


For PNP types voltage and current values are negative. 
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TIP33A/B/C 


THERMAL DATA 


Thermal Resistance Junction-case max 1.56 


ELECTRICAL CHARACTERISTICS (T.25. = 25°C unless otherwise specified) 


Ices Collector Cutoff Current Voce = 100V for TIP33A/34A 400 uA 

(Vee =0) Voce = 120V for TIP33B/34B 400 LA 

Voce = 140V for TIP33C/34C 400 LA 

IcEO Collector Cutoff Current Voce = 30V for TIP33A/34A 0.7 mA 

(Ip = 0) Voce =60V for TIP33B/34B 0.7 mA 

Voce =60V for TIP33C/34C 0.7 mA 

Emitter Cutoff Current Vep =5V 1 mA 
(Ic = 0) 


Vceo(sus)'| Collector Emitter Ic = 30mA for TIP33A/34A} 60 V 
Sustaining Voltage for TIP33B/34B| 80 V 
for TIP33C/34C; 100 V 
VcE(sat)* | Collector-emitter lc =3A Ip =0.3A 1 V 
Saturation Voltage Ic = 10A Ip =2.5A 4 V 
VeeE(on)* | Base-emitter Voltage lc =3A Vee =4V 1.6 V 
lc = 10A Voce =4V 3 V 
DC Current Gain Ic =1A Vce =4V 40 
lc =3A Voce = 4V 20 100 


Nre™ 
Ic=0.5A  Vce=10V_ f=iMHz | 3 | | | Mbz | 


RESISTIVE LOAD 
ton Turn-on Time Vcc = 30V Ic =6A 

Storage Time Vea =— 6V Ip1 =— Ippo =0.6A 

Fall Time tp = 20us 


* Pulsed : pulse duration = 300us, duty cycle = 1.5%. 
For PNP types voltage and current values are negative. 
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(7 SGS-THOMSON = 7!P35/35A/35B/35C 
AYA wicnorecrnomcs  TIP36/36A/36B/36C 


POWER AMPLIFIER AND SWITCHING APPLICATIONS 


ADVANCE DATA 


DESCRIPTION 


The TIP35/TIP35A/TIP35B/TIP35C are silicon epi- 
taxial-base NPN transistors in SOT-93 plastic 
package. They are intended for power amplifier and 
switching applications. The complementary PNP 
types are the TIP36/TIP36A/TIP36B/TIP36C. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


NPN TIP35 | TIP35A | TIP35B | TIP35C 

[Veso | ColectoreniterVotage(e=a)—SCSC~C~*~S~S~SCS Ow] | 00 
Veao | Golectorbase Votage (Ie=0) SSS a 60] 80 | 200 | 
TVes0 | Enitortaee Volage (lew) SSCS 
ei Wem ee 
m _| Collector Peak Current A 
ae Ae 

T ca 


5 
25 
= 
| ls | Base Current 5 
Total Power Dissipation at Tcase < 25 °C 
| T__| Junction Temperature 8 


* For PNP types voltage and current values are negative 
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TIP35-35A-35B-35C-TIP36-36A-36B-36C 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (Tease = 25 unless otherwise specified) 


[Symbor| Parameter | Test Conditions | Min. | Typ. | Max. | Unit 


IcEO Collector Cutoff Current for TIP35/35A/36/36A 
(Ip = 0) Voce =30 V 1 mA 
for TIP35B/35C/36B/36C 
Vce =60 V 
a 
(VBE = 
BE = 


Ic =30 mA 
for TIP35/36 

for TIP35A/36A 
for TIP35B/36B_ 
for TIP35C/36C 


Nee* DC current Gain Ic =1.5A Voce =4V 25 50 
Ic = 15A Vce =4V 10 
VceE(sat)” | Collector-emitter Saturation Ic =15A Ip =15A 1.8 V 
Voltage Ic =25A Ip =5A 4 V 
VBE(on)* | Base-emitter on Voltage Ic =15A Voce =4V 2 V 
Ic =25A Voce =4V 4 V 
fr Transition Frequency lc=1A Voce =10V 3 MHz 
= 1 MHz 
Nte Small Signal Current Gain Ic=1A Voce =10V 25 
f = 1 KHz 


"Pulsed : pulse duration < 300 us, duty cycles 2% 
For PNP types voltage and current values are negative. 


Sonam: emitter Sustaining 
Voltage 


VcEO(sus)* 


—~OorsA 
So00 
<<< < 


2/2 
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SGS-THOMSON | TIP41/41A/41B/41C 
ky MICROELECTRONICS  TIP42/42A/42B/42C 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The TIP41, TIP41A, TIP41B and TIP41C are silicon 
epitaxial-base NPN power transistors in Jedec 
TO-220 plastic package intended for use in medium 
power linear and switching applications. The com- 
plementary PNP types are the TIP42, TIP42A, 
TIP42B and TIP42C respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter NPN TIP41 | TIP41A | TIP41B | TIP41C 
PNP* TIP42 | TIP42A | TIP42B | TIP42C 


| Vos | Collector-base Voltage (le=0) | 40 || 80 | t00 | Vv 
| 40 | so | 80 | 


Ic Collector Current 


Base Current 


| le [| BaseCurent CC 
Prot Total Power Dissipation at Tcase $ 25 °C 65 W 
Tamb < 25°C 2 W 
Storage Temperature — 65 to 150 
Junction Temperature 


* For PNP types voltage and current values are negative 


November 1988 1/2 


1003 


TIP41-41A-41B-41C-TIP42-42A-42B-42C 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Collector Cutoff Current for TIP41/41A/42/42A 
(Ip =0) Vce =30 V 
for TIP41B/41C/42B/42C 
Voce =60 V 


Collector Cutoff Current for TIP 41/42 Voce =40 V 
for TIP41A/42A Vce =60 V 
for TIP41B/42B Vce =80 V 
for TIP41C/42C Vce = 100 V 


Emitter Cutoff Current 


Collector-emitter Sustaining 

Voltage (Ip = 0) for TIP41/42 
for TIP41A/42A 
for TIP41B/42B 
for TIP41C/42C 


DC current Gain 
Small Signal Current Gain 


* Pulsed * pulse duration = 300 us, duty cycle < 2% 
For PNP types voltage and current values are negative 


we sGs-THOMSON 
S/ i MICROELECTRONICS 
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SGS-THOMSON TIP47/TIP48 
Ay MICROELECTRONICS TIP49/TIP50 


LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The TIP47 to TIP50 are silicon multiepitaxial planar 
transistors in TO-220 plastic package intended for 
linear and switching applications. 


TO-220 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol! Parameter 


Collector-emitter Voltage (Ig = 0) 
Pts | Base Curent SC=“‘*‘“‘*S*~<“‘“*sSC“‘SCétOSSC*C*C“‘*SC*dCCA*”S 
Total Power Dissipation at Tease $ 25 °C 
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TIP47/TIP48/TIP49/TIP50 


THERMAL DATA 
Rth j-case | Thermal Resistance Junction-case Max 3 125 °C/W 
Rthy-amb | Thermal Resistance Junction-ambient Max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25 CT unless otherwise specified) 


[Symbor[ Parameter | ___Test Conaitions | wins | Typ. | Max. [ Unit 


IcES Collector Cutoff Current for TIP47 Voce = 350 V 
(Vee =0) for TIP48 Voce = 400 V 

for TIP49 Voce = 450 V 

for TIP50 Voce = 500 V 


nit 
mA 


= ee 
> > 


mA 


IcEO Collector Cutoff Current for TIP47 Voce = 150 V mA 
(Ig =0) for TIP48 Voce = 200 V mA 

for TIP49 Voce = 250 V mA 

for TIP50 Vce = 300 V mA 


coger vesy Ts [me 
Cc = 


VceEO(sus)’| Collector-emitter Sustaining lc = 30 mA for TIP47 250 
Voltage for TIP48 
for TIP 49 
for TIP50 


— —- —k —b 


lc =1A 
Nee” DC current Gain Ic =O0.3A Voce =10V 30 
lc=1A Vce =10V 10 
ft Transition Frequency Voe S10 V Ic =0.2A 
Nte Small Signal Current Gain Voce =10V Ic =02A 
25 
f = 1 KHz 


Vee =10V 


“ Pulsed pulse duration = 300 1s, duty cycle < 2% 


Safe Operating Areas. 


ae 


[ 
ea 
ie 
a 
= 
nw 
b | 
fas 
a 
: 


a 
iS 
I= 
i 
ae 
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TIP47/TIP48/TIP49/TIP50 


Collector-emitter Saturation Voltage. 


DC Current Gain. 


Base-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 


Ic (A) 


VE A oo ee 
on de : 


G- 4B03 


Fla aera 


_—— SSF 


eo 


CETTE 


Saturated Swtiching Characteristics 


(inductive load). 


Collector-base capacitance. 


(ose oe eat ia aa a RN oO OD a D He eee 
ro 6 sO ea SR aS He Se a 


ry Set Ge 9 ee 
| a | eee ee 


oO 
" 
@ 
> 
~ 


AML 
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TIP47/TIP48/TIP49/TIP50 


Saturated Swtiching Characteristics Saturated Swtiching Characteristics 
(inductive load). (inductive cn 


Poe ONSEN acid 


LAIN Ty 


Lia TA 


8 . 6 
Te (A) 10- Ic FA) 


Saturated Swtiching Characteristics Campled Reverse Bias Safe Operating Areas. 
(resistive load). 


8 
10-' I, (A) ) 100 200 300 400 500 600 700 Vo eV) 


meas kj Scs-THOMsON 
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(7 SGS-THOMSON TIP51/TIP52 
SF WICROELECTRONICS TIP53/TIP54 


HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The TIP51, TIP52, TIP53 and TIP54 are silicon mul- 
tiepitaxial mesa NPN transistors in SOT-93 plastic 
package. 


They are intended for high voltage, fast switching in- 
dustrial and consumer applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Value 
Symbol P t 


[ta [Base Curent ———SSSCSC“‘“‘“S*SC“‘~*‘“~s‘~irSSSC‘iSCSC~*d NS 
[Pier | Total Power Dissipation al Tags 225° SSSCSC*SSSSSCSt0 Sid 
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TIP51-TIP52-TIP53-TIP54 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.25 


ELECTRICAL CHARACTERISTICS (T.ase = 25 © unless otherwise specified) 


[Symbol | __Parameter_—[___—Test Conditions_——|_Min. | Typ. | Max. | Unit_ 


IcES Collector Cutoff Current for TIP51 Voce =350 V { mA 
(Vee =0) for TIP52 Voce = 400 V 1 mA 
for TIP53 Voce = 450 V 1 mA 
for TIP54 Vce =500 V 1 mA 
IcEO Collector Cutoff Current for TIP51 Voce =150V | mA 
(Ig =0) for TIP52 Voce = 200 V 1 mA 
for TIP53 Voce = 250 V 1 ils 
for TIP54 Voce = 300 V 1 
egret vey 
(Ic — 


VCEO(sus) Ee emitter Sustaining Ic =30 mA - for TIP51 
Voltage (Ip =0) for TIP52 


for TIP53 
Vce(sat) | Collector-emitter Saturation 
ae ese 


for TIP54 
| Base-emitter emitter Ic =3A Voce =10V Fak Tyee 
DC current Gain Ic =03A Vce =10V 30 150 
lc =3A Voe =10V 10 
te Small Signal Current Gain Ic = 0.2 A;Vce =10 V;f=1 KHz 
lc = 0.2 A;Vce =10 V;f=1 MHz . 
Es/p Second Breakdown Vee =20 V Ree = 100 Q 100 an 
Unclamped Energy L =30 mH 
toa Turn-on Time lc =1A ls1 = 100 mA 
tots Turn-off Time Ic =1A Ip1 =—Ilpo =100 mA 5 r 
Veo =200'°V H 


* Pulsed . pulse duration = 300 1s, duty cycle=15 % 


Safe Operating Areas. 


: K NO 


ae 


i ka, SGS-THOMSON 
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POWER DARLINGTONS 


DESCRIPTION 


The TIP100, TIP101 and TIP102 are silicon epi- 
taxial-base NPN transistors in monolithic Darlington 
configuration mounted in Jedec TO-220 plastic 
package, intended for use in power linear and swit- 
ching applications. The complementary PNP types 
are the TIP105, TIP106 and TIP107 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


—_| Ri Typ.5 Ka R1 Typ 5KQ 
R2 Typ 150 KQ =a aSbie R2 Typ. 150 KQ 


ABSOLUTE MAXIMUM RATINGS 


Parameter TIP101 
TIP105 | TIP106 
Collector-base Voltage (le = 0) | 60 | 


; lcm | Collector Peak Current 15 
te | Base Current 


Prot Total Power Dissipation at Tease < 25 °C 
Tamb < 25 °C 


lc 
Iom 
Storage Temperature ~ 65 to 150 

Junetion Temperature 


* For PNP types voltage and current values are negative 
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TIP 100-TIP101-TIP102-TIP105-TIP106-TIP107 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Collector Cutoff Current for TIP 100/105 
(Ig = 0) for TIP101/106 
for TIP 102/107 


Collector Cutoff Current for TIP 100/105 
(le =0) for TIP101/106 
for TIP102/107 


eye eee | fd 


VcEQ(sus)'| Collector-emitter Sustaining Ic =30 mA 
Voltage (Ip = 0) for TIP 100/105 
for TIP 101/106 
for TIP 102/107 
VceE(sat) | Collector-emitter Saturation Ic =3A ls =6 mA 
Voltage Ic =8A ls =80 mA 
Base-emitter Voltage lo = 


DC current Gain Ic =3A 
lc =8A 


Forward Voltage of 
Commutation Diode lr =—Ic =10A 


* Pulsed : pulse duration = 300 ps, duty cycle < 2% 
For PNP types voltage and current values are negative. 


Safe Operating Areas. DC Current Gain (NPN types). 
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Pad 


TIP100-TIP101-TIP102-TIP105-TIP106-TIP107 


DC Transconductance (NPN types). 


Collector-emitter Saturation Voltage (NPN types). 
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VBE (Vv) 
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Saturated Switching Characteristics ae ayer 


Collector-emitter Saturation Voltage (NPN types). 
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Collector-base Capacitance (PNP Lae 


Small Signal Current Gain (NPN ee 
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TIP100-TIP101-TIP102-TIP105-TIP106-TIP107 


Small Signal Current Gain (PNP ae 


Collector-emitter Saturation Voltage (PNP pias 


SREP Ae se! See 
pa toe 1 SRSRReR 


(BB ya ws ae vam ae sens as PW Vi Sy a 
PLP Te ee 


iiss iieoe es oi iises yp asa esses —_ 


29 De © Oe Oe ates Ss 1 0 00 oe ee eo 8 oe om oe 
2om 0 e ane aD Gt 000 ee 4 8460 2 0 OF Oe 
tt — 1433-4 er rr 


WT tic inet tet. 


eencn- Mt 
PO RCO 0 Or GED CRETE 0 0 0 6 om & ew Ged EEE 068 0 8 OU EE GET eee See 
saace oS ES OO 


Cee a eee ee en 0 oor oe ee el ee opener ee ett —— 
eS ES a 
sent PS AED 06D D Gs Oe a 

tous ttt ot ot 
tans) ttt} eam 
(ati fs om G10 On eet fy 


ae = « ewwin ow ~~ ae “ 
ve 
£ 


= == 
190s008 mem aeemmeieue. eqoee see ities om = 


seant toto > ios “ 


< 
Ett yt 


"16? 


DC Current Gain (PNP types). 
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Collector-emitter Saturation Voltage 
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Saturated Switching Characteristics ee P pi 
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DC Transconductance (PNP types 
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TIP100-TIP101-TIP102-TIP105-TIP106-TIP107 


Collector-base Capacitance (NPN eae 
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POWER DARLINGTONS 


DESCRIPTION 


The TIP110, TIP111, TIP112 and SGS110, 
SGS111, SGS112 are silicon epitaxial-base NPN 
transistors in monolithic Darlington configuration 
respectively in TO-220 and SOT-82 plastic 
package. They are intended for use in medium po- 
wer linear and switching applications. The comple- 
mentary PNP types are the TIP115, TIP116, TIP117 
and SGS$115, SGS116, SGS117 respectively. 


TO-220 


INTERNAL SCHEMATIC DIAGRAMS 


R1=5KQ 


R2 = 150Q — R2=150Q 


ABSOLUTE MAXIMUM RATINGS 


TIP110 | TIP111 | TIP112 
$G$110|SGS111|SGS112 
TIP115 | TIP116 | TIP117 


[Veao | Calectortase Volage(e=0)—Ss~=<S~Ss*~“—~C sw] to “| 
Vero | Colectoremitier Votage (Is =0) SCS 8 t00 
SN 


Io 
Ptot Total Power Dissipation at Tcase $ 25 °C 50 W 
Storage Temperature — 65 to 150 


For PNP types voltage and current values are negative 


Parameter NPN 
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TIP/SGS110-111-112-113-115-116-117 


THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tas. = 25 °C unless otherwise specified) 


|Symbol | ___Parameter__—— | Test Conditions | Min. | Typ. | Max. | Unit_ 


B= 
aa a od 
C= 


VceEo(sus)'| Collector-emitter Sustaining lc =30 mA 
Voltage (Ig =0) for TIP/SGS110 and TIP/SGS115 
for TIP/SGS111 and TIP/SGS116 


for TIP/SGS112 and TIP/SGS117 


VceE(sat)” | Collector-emitter Saturation ion 
Voltage C 

=2A 
DC current Gain = 


* Pulsed ° pulse duration = 300 1s, duty cycle < 2% 
For PNP types voltage and current values are negative 


Safe Operating Areas. 


%FOR SINGLE NON 
REPETITIVE PULSE 


1 SGS/TIPII0-15 
SGS/ TIP 111_116 
SGS/ TIP-112-117 
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TIP/SGS110-111-112-115-116-117 


DC Current Gain (PNP types). 


DC Current Gain (NPN types). 
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Base-emitter Voltage (NPN types). 


DC Current Gain (PNP types). 


000 Mes oe ee es 18 8 iii tt tt) 
00000 ae es ee 1 eee (he ee 
00 a es — a 
© 0 OE ean az 
tT 

Bas 


SIT TT TT A et 
off TTT TA aA 


“ITA 
WA AMET TTT 


- 
WC, EE 


A 
mT AAA TTT TT 


id 
; 
EEN | 


WHS SUC 
“e 


eile 


1c (A) 


Base-emitter Voltage (PNP types). 


Base-emitter Saturation Voltage (NPN types). 
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Collector-emitter Saturation Voltage (NPN types). 


TIP/SGS110-111-112-113-115-116-117 
Base-emitter Saturation Voltage (PNP ee, 
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Collector-emitter Saturation ee ee fypes): 
Collector-emitter Saturation Voltage (PNP types). 
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TIP/SGS110-111-112-115-116-117 


ee (NPN types). 


Collector Cutoff Current (NPN types). 
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Saturated Switching Characteristics (NPN types). 
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POWER DARLINGTONS 


DESCRIPTION 


The TIP120, TIP121 and TIP122 are silicon epi- 
taxial-base NPN transistors in monolithic Darlington 
configuration in Jedec TO-220 plastic package, in- 
tended for use in power linear and switching appli- 
cations. The complementary PNP types are the 
TIP125, TIP126 and TIP127 respectively. 


TO-220 


INTERNAL SCHEMATIC DIAGRAMS 


R1 Typ 5KQ i R1 Typ 5 KQ 
R2 Typ 150 KQ R2Typ 150 KQ 


$-1036N 


ABSOLUTE MAXIMUM RATINGS 


Parameter NPN 


TIP125 | TIP126 | TIP127 
[Veno | Oaleciorbase Votage (es) SSCSCS~S~S~S~SS Ym tt 
| ceo | Collector-emitter Voltage (ls=0) S| |_| t0 
Ves | Emiterbase Volage le=0) 
Collector Current 
ae oie 
Parsee ee 


Collector Peak Current 
[ta | BaseGurent ——C~“~*~*~*~S~S~S 


5 
5 
0.1 
Total Power Dissipation at Tcase < 25 °C 
Tamb < 25°C 9 


* For PNP types voltage and current values are negative 
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TIP 120-121-122-125-126-127 


THERMAL DATA 


Rth j-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


for TIP120/5 
for TIP121/6 
for TIP122/7 


for TIP120/5 
for TIP121/6 
for TIP122/7 


Collector Cutoff Current 
(Ip = 0) 


Collector Cutoff Current 
(le = 0) 


lc =30 mA 
for TIP120/5 
for TIP121/6 
for TIP122/7 


Vcg(sat) | Collector-emitter Saturation Ic=3A lg =12 mA 
Voltage Ic=5A Ip =20 mA 


2 
4 


hee” DC current Gain Ic =O0.5A Vee =3 V 
lc =3A Vor =3 V 


* Pulsed pulse duration = 300 tts, duty cycle < 2% 


aa emitter Sustaining 
Voltage (Ip = 0) 


Safe Operating Areas. 
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TIP120-121-122-125-126-127 


Collector-emitter Saturation Voltage (NPN types). 


DC Current Gain (PNP types). 
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Base-emitter Voltage (NPN types). 


Base-emitter Saturation Voltage (PNP types). 
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TIP 120-121-122-125-126-127 


Freewheel Diode Forward Voltage (NPN types). 


Base-emitter Voltage (PNP types). 
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Switching Times vs. Tcase Resistive Load 


Freewheel Diode Forward Voltage (PNP types). 
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Free-air Temperature Derating Curve. 
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Lz SGS-THOMSON TIP/SGS130-131-132 
> | MICROELECTROMIGS TIP/SGS135-136-137 


POWER DARLINGTONS 


DESCRIPTION 


The TIP130, TIP131, TIP132 and SGS$130, 
$GS131, SGS132 are silicon epitaxial-base NPN 
transistors in monolithic Darlington configuration 
respectively in TO-220 and SOT-82 plastic 
package. They are intended for use in linear and 
switching applications. The complementary PNP 
types are the TIP135, TIP136 TIP137 and SGS135, 
SGS136, SGS137 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


R1=5KQ : R1=5 KW 


nies =e R2=150KQ R2=150 KW 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


| Veso | Collector-base Voltage (le=0) | 80 | tt s|_ OV 
| Vceo | Collector-emitter Voltage (Ip =0) SC] 80s | 100 «sf, VV 
| Ic | CollectorCurrent. A 


| is | BaseCurent ss —“‘“S;S™S™;™!C(*rLCOCSC‘(’R’N’N’N$N$SC ORS CCT A 

Total Power Dissipation at Tcase < 25 °C 70 
lamb = 20 °C 2 W 

Storage Temperature 


For PNP types voltage and current values are negative. 


November 1988 1/2 


TIP/SGS130-131-132-135-136-137 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 
ELECTRICAL CHARACTERISTICS (Tease = 25 unless otherwise Tae 


Symbol Test Conditions 


(Ip = 
(le = 

ree wee Pe oe 
= 


VcEO(sus)” ae emitter Sustaining] lc =30 mA 
Voltage (Ip = 0) for TIP/SGS130 and TIP/SGS135} 60 
for TIP/SGS131 and TIP/SGS136) 80 
for TIP/SGS132 and TIP/SGS137} 100 


VceE(sat)” | Collector-emitter Saturation] lc =4A lg =16 mA 
ie. Ic =6A lp =30 mA 


DC current Bessemer Votiege | lc=1A 
lc =4A 


* Pulsed pulse duration = 300 us, duty cycles 2% 
For PNP types voltage and current values are negative. 


Beane 


ee 


a 


Safe Operating Areas. 
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For the others characteristics see TIP 100/105 series. 
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POWER DARLINGTONS 


DESCRIPTION 


The TIP140, TIP141, TIP142 are silicon epitaxial- 
base NPN transistors in monolithic Darlington 
configuration and are mounted in SOT-93 plastic 
package. They areintended for use in power Ii- 
near and switching applications. The comple- 
mentary PNP types are the TIP145, TIP146, 
TIP147 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


R1=5 KQ 
$-1036N R2 = 150 Q 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


a 0 
7 


For PNP types voltage and current values are negative. 


* 
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TIP140-141-142-145-146-147 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T.ase = 25 °C unless otherwise specified) 


|Symbol | ____—Parameter__—|_—s Test Conditions | Min. | Typ. | Max. | Unit 


Collector Cutoff Current for TIP 140/5 Vcp =60 V 
(le =0) for TIP 141/6 
for TIP142/7 


Collector Cutoff Current for TIP 140/5 
for TIP 141/6 


(Ig = 0) 
for TIP 142/7 


mA 
Emitter Cutoff Current Weeccaib-V 9 A 
(Ic = 0) 
VcEo(sus)"| Collector-emitter Sustaining | lc =30 mA for TIP 140/5 60 V 
Voltage (Ip = 0) for TIP 141/6 80 V 
for TIP 142/7 100 V 
VceE(sat) | Collector-emitter Saturation Ic =5A lp =10 mA 
Voltage Ic =10A lp =40 mA 
3 


Ve Base-emitter Voltage Ic =10A Vce =4V fe 
hr 
to 


2 
3 
as ae 
Ic =10A VceE =4V 500 
es ae 
ee 


| ton | Tur-onTime | Io = 10 Iss =40mA [| 
Turn-off Time Ipg=-40mA RL =3 Q a 


* Pulsed . pulse duration = 200 ps, duty cycle = 1.5 %. 
For PNP devices voltage and current values are negative 


Safe Operating Areas. DC Current Gain (TIP140/1/2). 
G-+4740 
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i ee es ee Se ee a oe 1 eee ts 
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10"! 2 6 68 —e 4 68 2 _ 
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TIP140-141-142-145-146-147 


Collector-emitter Saturation Voltage (TIP140/1/2). 


DC Transconductance (TIP 140/1/2). 
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Collector-emitter Saturation Voltage (TIP 140/1/2). 
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DC Current Gain (TIP145/6/7 
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Collector-emitter Saturation Voltage (TIP145/6/7). 


DC Transconductance (TIP 145/6/7). 
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TIP140-141-142-145-146-147 


Collector-emitter Saturation Voltage (TIP145/6/7). 
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LOW VOLTAGE HIGH CURRENT POWER DARLINGTON 


ADVANCE DATA 


a MONOLITHIC DARLINGTON CONFIGURA- 
TION 

a LOW VOLTAGE 

a HIGH CURRENT 

a HIGH GAIN 


DESCRIPTION 


The TIP140T, TIP141T and TIP142T are silicon 
multiepitaxial base NPN transistor in monolithic Dar- 
lington configuration mounted in TO-220 package. 


They are intended for use in power linear and swit- 
ching applications. The complementary PNP types 
are the TIP145T, TIP146T and TIP147T respective- 


ly. 
INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter NPN TIP140T | TIP141T | TIP142T 
PNP TIP145T | TIP146T | TIP147T 
Collector-base Voltage (l_ = 


: = 0) 
Collector-emitter Voltage (Ig = 0) 
0) 


Emitter-base Voltage (Ic = 


r 
a 


For PNP types voltage and current values are negative. 


February 1989 ; 1/2 


This is advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice 


1035 


TIP 140T/1411/142T/145T/146T/147T 


THERMAL DATA 


Thermal Resistance Junction-case max 


Collector Cutoff Current Vcp = 60V for TIP140T/145T 
(le =0) Vcp = 80V for TIP141T/146T 
Vcp = 100V for TIP142T/147T 


Collector Cutoff Current for TIP140T/145T 
(Ig = 0) for TIP141T/146T mA 
for TIP142T/147T mA 
A 


Emitter Cutoff Current Veg =5V 2 m 
(Ic = 0) 


Collector-emitter Ic = 30mA for TIP140T/145T 
Sustaining Voltage for TIP141T/146T 
for TIP142T/147T 


VcE(sat)* | Collector-emitter Ic = 5A Ip =10mA 
Saturation Voltage lo = 10A ls =40mA 
Base-emitter Voltage lc = 10A Voce =4V 


here” DC Current Gain Ic =5A Voce =4V 
Ic =10A Vcr =4V 


RESISTIVE LOAD 
ton Turn-on Time Ic = 10A ls1 =10mMA 
tott Turn-off Time Ipo =—40mA Ry =3Q 


* Pulsed : pulse duration = 300us, duty cycle = 15% 
For PNP types voltage and current value are negative 
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‘CTI SGS-THOMSON TIP2955 
7 MICROELECTROMICS TIP3055 


COMPLEMENTARY TRANSISTORS 


PRELIMINARY DATA 


DESCRIPTION 

The TIP3055 is a silicon epitaxial base NPN tran- 
sistor mounted in TO-218 plastic package and in- 
tended for power switching circuits, serie and shunt 
regulators, output stages and high fidelity amplifiers. 


The complementary PNP type is the TIP2955. 


INTERNAL SCHEMATIC DIAGRAM 


| is | BaseCurent 
| Pio: | Total Dissipation atTo <25°C | 8 


For PNP type voltage and current values are negative 
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TIP2955-TIP3055 


THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbol Test Conditions 


Collector Cutoff Current Vee = 100V Vee =— 1.5V i 
IcEO Collector Cutoff Current Vce = 30V 
(lp =0) 
lEBO Emitter Cutoff Current Veg =7V 
(Ic =0) 


Typ. 


VcEo(sus)’ | Collector-emitter lc = 30mA 

Sustaining Voltage 
Vce(saty’ | Collector-emitter Ic =4A lp =0.4A 1.1 V 
Saturation Voltage le =10A Ip =3.3A 3 V 
1 


Base-emitter Voltage Ic =4A Vce =4V 


hre* DC Current Gain Ic = 4A Vee = 4V 20 
Ic =10A Voce =4V 5 
Small Signal Current Gain] Ic = 1A Vce =10V__f = 1KHz 
Transition Frequency Ic =0.5A Vce =10V f=1MHz 


RESISTIVE LOAD | 
ton Turn-on Time Io =6A lp; =0.6A 
toff Turn-off Time Ip2 =— 0.6A VeBEott =— 4V 


oO 
o1 


co) 
co 


R, =5Q 


* Pulsed : pulse duration = 300s, duty cycle = 1.5% 
For PNP type voltage and current value are negative. 
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POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The 2N3055 is a silicon epitaxial-base NPN transis- 
tor in Jedec TO-3 metal case.It is intended for po- 
wer switching circuits, series and shunt regulators, 
output stages and high fidelity amplifiers. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Voso | Collector-base Voltage (le=0) | 100 
| Veen | Collector-emitter Voltage (Ree = 1009) | 
| Voeo | Collectoremitter Voltage (Ip=0) | 
| Veso | Emitterbase Voltage(lo=0) | 
ae oa 
ear er 


Pip | Base Curent SCSC~—~SCS 
Total Power Dissipation at Tease < 25°C 
T, 
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2N3055 


THERMAL DATA 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbol Parameter Test Conditions 
IcEV Collector Cutoff Current Voce = 100V 
(VBE == 1.5V) VcE = 100V ieee = 150°C 
IcEO Collector Cutoff Current Vce = 30V 
(Ip = 0) 
Emitter Cutoff Current Veg =7V 
(Ic = 0) 
VceER(sus)* | Collectoremitter Sustaining | Ic =200mA 70 
Voltage (Ree = 100Q) 
VceEo(sus)” | Collector-emitter Sustaining | Ic =200mA 
Voltage (Ip = 0) 


VceE(sat)” | Collector-emitter Saturation Ic =4A Ip = 400mA 
Voltage | Ic = 10A Ip =3.3A 


Ic =4A Voce =4V 


DC Current Gain 
Group 4 
Group 5 
Group 6 
Group 7 


* Pulsed : pulse duration = 300us, duty cycle = 1.5%. 
““ Pulsed : 1s, non repetitive pulse. 


Safe Operating Areas. DC Current Gain. 
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2N3055 


Collector-emitter Saturation Voltage. Base-emitter Saturation Voltage. 
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Saturated Switching Characteristics. 
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HIGH VOLTAGE TRANSISTORS 


DESCRIPTION 


The 2N3439, 2N3440 are high voltage silicon epi- 
taxial planar transistors designed for use in consu- 
mer and industrial line-operated applications. These 
devices are particularly suited as drivers in high- 
voltage low current inverters, switching and series 
regulators. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[symbol | —~=~*~“~*‘“~*é ameter SSCS~*~S*~rC 

 Veso | Colectortase Volage (e=0)——SC~C~S~S 

[Veco | Colletoremiter Votage (la =6) ——SSSCS~S~S~sd CT 

TVeno | Emiter-base Votage lo =0)SSSSSCSCSC“~—S‘iS 

A 
= te 


| ia | Base Current 


Prot Total Power Dissipation at Tcase $ 25°C 
Tamb < 50°C 


| 2N3440 | 
450 
360 
7 
1 
0.5 
10 
1 
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2N3439-2N3440 


THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Symbol Test Conditions 
IcBo Collector Cutoff Current for 2N3439 Vcp = 360V tes. co 
(le =0) for 2N3440 Veg = 250V 20 . 
IcEO Collector Cutoff Current for 2N3439 Voce = 300V 
(Ip =0) for 2N3440 Voce = 200V = a 
Icex Collector Cutoff Current for 2N3439 Voce = 450V 500 LA 
(Vee =— 1.5V) for 2N3440 Voce = 300V 500 LA 
(Ic = 
VCEO (sus) ” eee Sustaining = 
Voltage (Ip = 0) for 2N3439 350 
for 2N3440 250 
Voce (sat)’ | Collector-emitter Saturation lc =50mMA Is =4mA 
Voltage 
VBE (sat) | Base-emitter Saturation lc =50mA lp =4mA 1.3 V 
ae 


| Cop | Output Capacitance | Capacitance Vop = 10V, f = 1MHz /Vcp =10V, f=iMHz = =—h {| s|———sdEsstosd|sope 


=e DC Current Gain Ic =20MA Vce = 10V 
for 2N3439 
Ic =2mA Voce = 10V 


Nee Small Signal Current Gain Ic =5mA Vce = 10V 25 
f = 1KHz 

fr Transition Frequency Ilo =10mA Voce = 10V 15 MHz 
f = 5MHz 


* Pulsed : pulse duration = 300us, duty cycle < 2%. 


Safe Operating Areas. | DC Current Gain. 
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2N3439-2N3440 


Collector-emitter Saturation Voltage. Base-emitter Voltage. 
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{j, SGS-THOMSON §=—s.2N3713/14/15/16 
7 wicRoELECTROMICS 2N3789/90/91/92 


EPITAXIAL-BASE NPN/PNP 


DESCRIPTION 


The 2N3713, 2N3714, 2N3715 and 2N3716 are si- 
licon epitaxial-base NPN power transistors in Jedec 
TO-3 metal case. They are intended for use in po- 
wer linear and switching applications. 


The complementary PNP types are the 2N3789, 
2N3790, 2N3791 and 2N3792 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


2N3789 
2N3791 


2N3790 
2N3792 
2N3713 2N3714 
2N3715 2N3716 


/ Veso | Collectorbase Volagele=0)—SSSSSC~—sSCwt| Std CS 
| Vceo | Collector-emitter Voltage (la =0) | | | 
| tp | BaseCurrent, 
i Bie Total Power Dissipation at Tcase < 25 °C 
Storage Temperature — 65 to 200 


“For PNP types voltage and current values are negative 


Symbol Parameter 
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2N3713/14/15/16-2N3789/90/91/92 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (T case = 25 unless otherwise specified) 


Symbot | Parameter | __Test Conditions | min. | Typ. | Max. | Unit 


IceEx Collector Cutoff Current Vce =80 V 
(Vee =— 1.5 V) for 2N3713/15/89/91 | mA 

Voce =100 V 
for 2N3714/16/90/92 1 mA 
Tease = 150 °C 
Vce =60 V 
for 2N3713/15/89/91 10 mA 
Vce =80 V 
for 2N3713/14/90/92 


aaah aaa a ae Ec 
(Ic = 
VCEO (sus) ” See Sustaining | Ic =200 mA 
Voltage (Ip = 0) for 2N3713/15/89/91 60 
for 2N3714/16/90/92 80 


Collector-emitter Saturation Ic=5A Ip =O.5A 
Voltage for 2N3713/14/91/92 

for 2N3715/16 

Ic=4A Ip =O0.5A 
for 2N3789/90 
Ic=5A Ip =O.5A 
for 2N3713/14/89/90 
for 2N3715/16/91/92 


VcE (sat)* 


Base-emitter Saturation 
Voltage 


VBE(sat)" 


Ic =1A 

for 2N3713/14/89/90 

for 2N3715/16 

for 2N3791/92 

lc =3A Voce =2V 
for 2N3713/14/89/90 

for 2N3715/16/91/92 

Ic =10A Voce =4 V 


* Pulsed : pulse duration = 300s, duty cycle = 1.5%. 
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Safe Operating Areas. 
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DC Current Gain (PNP types). 
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2N3713/14/15/16-2N3789/90/91/92 


DC Current Gain (NPN types). 


ell 


RRR ae 
a} 
ace e) Geass eeee 
Bae eA Ee) eRe ees 
saa AP see ee 
te Ope a eta fee oe SE] 


0 0.5 1 15 Vae(V) 


Collector-emitter Saturation Voltage (NPN types). 
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2N3713/14/15/16-2N3789/90/91/92 


Collector-emitter Saturation Voltage (PNP types). 
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Base-emitter Saturation Voltage (NPN types). 
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Transition Frequency (PNP types). Saturated Switching Characteristics (NPN types). 
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‘CTI SGS-THOMSON 2N3771 
Sf | MICROELECTRONICS 2N3772 


HIGH POWER TRANSISTORS 


DESCRIPTION 

The 2N3771, 2N3772 are silicon epitaxial-base 
NPN transistors mounted in Jedec TO-3 metal case. 
They are intended for linear amplifiers and inductive 
switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol 2N3771_|_2N3772 
Collector-emitter Voltage (Ip = 0) | 40 | co 
Collector-emitter Voltage (Vege =— 1.5V) 


<g 


a eens ee ee ee 
Total Power Dissipation at Tease < 25°C 
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Storage Temperature — 65 to 200 
Junction Temperature 
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2N3771-2N3772 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.17 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


IcEO Collector Cutoff Current for 2N3771 Voce = 30V 10 mA 
(Ip = 0) for2N3772 Vog =50V 10 mA 
IcEV Collector Cutoff Current for2N3771 Vcr =50V 2 mA 
(Vee =— 1.5V) for2N3772 Vege =100V 5 mA 

for all Voce = 30V 
Tease = 150°C 10 mA 


IcBo Collector Cutoff Current for2N3771 Vcp =50V 
(le = 0) for2N3772 Vcpg =100V 
lEBo Emitter Cutoff Current for 2N3771 Veg =5V 
(Ic = 0) for 2N3772 Vep =/7V 
VcEo(sus) | Collector-emitter Sustaining Ico =0.2A 
Voltage (Ip = 0) for 2N3771 40 
for 2N3772 60 
VceEvi(sus) | Collector-emitter Sustaining Ico =0.2A Ree = 1002 
Voltage (Veg =— 1.5V) for 2N3771 50 
for 2N3772 80 
VcER(sus) | Collector-emitter Sustaining Ic =0.2A 
Voltage (Ree = 10022) for 2N3771 45 
for 2N3772 70 
hre* 


DC Current Gain for 2N3771 
Io = 15A V5 
Ic =30A 5 
for 2N3772 
lc =10A +5 
lc =20A 5 
Rod 


=e ee 
— e<| fee ex [c= Bale 


60 
60 

VBE Base-emitter Voltage for 2N3771 
Ic = 15A 2.7 

for 2N3772 
lo = 10A 2.7 

VceE(sat). | Collector-emitter Saturation | for 2N3771 
Voltage lc = 15A ; 2 
Ic =30A 4 

for 2N3772 
lo = 10A 1.4 

lc =20A 


MHz 


Ie eee Transistion Frequency lc = 1A Voce =4V ; f = 50KHz 


fr 
Nee Small Signal Current Gain lc =1A Voce =4V 40 
f = 1KHz 
Second Breakdown Collector! Vce = 25V 
Current t= 1 s (non repetitive) 


“Pulsed pulse duration = 300s, duty cycle < 2% 
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2N3771-2N3771 


DC Current Gain. 


Safe Operating Areas 
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Turn-on Time. 
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{ SGS-THOMSON 2IN4234 
7 WicROELECTROMICS 2N4235/2N4236 


MEDIUM POWER GENERAL PURPOSE TRANSISTORS 


DESCRIPTION 


The 2N4234, 2N4235 and 2N4236 are silicon epi- 
taxial planar PNP transistors mounted in Jedec 
TO-39 metal case. 

They are intended for use in switching and amplifier 
applications. 


The complementary NPN types are the 2N4237, 
and 2N4238 and 2N4239 respectively. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter (2N4234]2N4235|2N4236| Unit _| 
| Veso | Collector-base Voltage (le=0) | = 40 | ~60 | -80 | Vv 
[Veco | Colletoremiter Votage (lp =0)—~S~S~S~S~s a = | = 8 | 
Total Power Dissipation at Tcase < 25°C 
Tamb = 25°C 1 WwW 
Junction Temperature ae ae ze Ss 


December 1988 1/2 


2N4234-2N4235-2N4236 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Collector Cuttoff Current for 2N4234 
(Ie = 0) for 2N4235 
for 2N4236 


Collector Cutoff Current for 2N4234 

(Vee = 1.5) for 2N4235 
for 2N4236 
Téase = 150°C 
for 2N4234 
for 2N4235 
for 2N4236 


Collector Cutoff Current for 2N4234 
(Ig = 0) for 2N4235 
for 2N4236 


(Io = 


VceEO(sus)* ae emitter Sustaining | lc =— 100mA 
Voltage (Ip = 0) for 2N4234 V 
for 2N4235 V 
for 2N4236 V 
VceE(sat)” | Collector-emitter Saturation | Ic =— 1A ls =— 100mA 
Voltage 
Vee(sat) | Base-emitter Saturation lc =-1A lp =— 100mA 
Voltage 


Base-emitter Voltage =-0.25A Vce =-1V 


DC Current Gain ; =—100mMA Voce =-1V 
Ic =— 250mA Vce =-—1V 
Ic =— 500mA Voce =--—1V 
lc =-— 1A Voce =-1V 


Transistion Frequency lc =-—100mMA Vce =- 10V 
f = 1MHz 

Collector-base Capacitance | le = Vop =— 10V 
f= pn 

Small Signal Current Gain -50mA  Vce =- 10V 
a = 4KHz 


* Pulsed : pulse duration = 300us, duty cycle < 2% 


2/2 
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ky, SGS-THOMSON 2N4895 
7 incroz.ectrowics 2N4896/2N4897 


HIGH CURRENT, FAST SWITCHING APPLICATIONS 


DESCRIPTION 


The 2N4895, 2N4896 and 2N4897 are silicon epi- 
taxial planar NPN transistors in Jedec TO-3 metal 
case. 


They are intended for high current, fast switching 
applicatliions and for power amplifiers. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | siParrameter ——CC«2N4895[2N4BQG|2N4897| Unit | 
[Veeo | Golectoremiter Votage (le 6) ———S~d Cn] gt] 8 
| Veso | Emitier-base Voltage (Ic=0) CTC 
Total Power Dissipation at Tamb < 25°C { 
Tease S 25°C 7 WwW 
Tcase < 100°C 4 W 
Storage Temperature 
December 1988 1/4 
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2N4895-2N4896-2N4897 


THERMAL DATA 
Rthy-case | Thermal Resistance Junction-case Max 25 °C/W 
Rthj-amb | Thermal Resistance Junction-ambient Max 175 °C/W 
ELECTRICAL CHARACTERISTICS (Toase = 25°C unless otherwise specified) 


| Symbol | ___—Parameter__—|__— Test Conditions | _Min. | Typ. | Max. | Unit 


IcES Collector Cutoff Current for 2N4895 and 2N4896 

(Vee =0) Voce = 120V 1 mA 
Vce = 60V 1 LA 
Vce = 60V Tease = 150°C 100 LA 
for 2N4897 
Vce = 150V 1 mA 
Voce = 100V . a 
Voce = 100V Tease = 150°C 


lEBO 6 Cutoff Current Veg =6V 
(Ico = 
VcEO(sus)” ance ae Sustaining | Ic =50mA 
Voltage (Ig = for 2N4895 and 2N4896 60 : 
for 2N4897 80 

Vce(sat)” | Collector-emitter Saturation Ic = 5A lp =0 5A 
Voltage 

VpBeE(sat). | Base-emitter Saturation Ic = 5A lp =0.5A 
Voltage 


DC Current Gain Ic =2A Vce =2V 
for 2N4895 and 2N4897 
for 2N4896 

lc =2A < Vee =2V 
Tcase =— 55°C 

for 2N4895 and 2N4897 
for 2N4896 


Transistion Frequency Ic =0.5A Voce = 5V 
for 2N4895 and 2N4897 
for 2N4896 


Ccso Collector-base Capacitance | le = Vcop = 10V 
f=1 ie 
Turn-on Time Ic = 5A Voc =20V 0.35 us 
lpi =0.5A 


| ts | Storage Time Time Ic =5A Voc = 20V a a ee 


* Pulsed : pulse duration = 300us, duty cycle = 1.5%. 
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2N4895-2N4896-2N4897 


Saturated cea Characteristics. Power Rating Chart. 
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(j, SGS-THOMSON = 2N41918/19/20 
SF iicROELECTROMICS 2N4921/22/23 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The 2N4921, 2N4922 and 2N4923 are silicon epi- 
taxial planar NPN transistors in Jede TO-126 plastic 
package, they are intended for driver circuits, swit- 
ching and amplifier applications. The complemen- 
tary PNP types are the 2N4918, 2N4919 and 
2N4920 respectively. 


TO-126 (SOT-32) 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol pace sice PNP |2N4918/2N4919 
NPN 2N4921|2N4929| 


aao2it 
[Veo | Golecioremiter vonage (e=g)—SSOSC~CS~S~S~S~s«Ci 
TVWeso | Collectorbase Votage (le =) ——~SCS~S a 
[1a [Bese Curent SSCS 
eee re 


Total Power Dissipation at Tcase < 25 °C 30 
Storage Temperature — 65 to 150 ° 


* For PNP types voltage and current values are negative. 
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2N4918/19/20/21/22/23 


THERMAL DATA 


Thermal Resistance Junction-case Max 4.16 


ELECTRICAL CHARACTERISTICS (T ase = 25 °C unless otherwise specified) 


| Min. | Typ. 
Collector Cutoff Current ie = Halesied Weed . ik | 
(Ipo = 0) 
Collector Cutoff Current Vce =rated Vceo ae 0.1 mA 
(Vpe =— 1.5 V) Vce =rated Vceo 
T case =125°C 0.5 mA 
le ee | 
(le = 0) 
ee 
C= 


VceEo(sus) | Collector-emitter Sustaining Ic =0.1A 
Voltage for 2N4918, 2N4921 
for 2N4919, 2N4922 
for 2N4920, 2N4923 
hee DC Current Gain Ic =50 mA 
lc = 500 mA VceE = 


Vce(sat)” | Collector-emitter Saturation 
Voltage 


lo = : 
Vee(sat)’ | Base-emitter Saturation lead A ln <O.1A ee 
Voltage 
ft 


Transistion Frequency lc = 250 mA Vee =410'V 3 MHz 
f=1 MHz 
Ccpo Collector-base Capacitance | Vcp =10 V igse6 400 oF 
f = 100 KHz 
Hee Small Signal Current Gain lc = 250 mA Vee aay 25 
f = 1 KHz 


“Pulsed . pulse duration = 300us duty cycle < 2%. 
For NPN types voltage and current values are negative. 


Safe Operating Areas. DC Current Gain (NPN types). 
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DC Current Gain (PNP types). DC Transconductance (NPN types). 
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2N4918/19/20/21/22/23 


Collector-emitter Saturation Voltage (PNP types). Base-emitter Saturation Voltage (NPN types). 
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{&, SGS-THOMSON = 2(N5038/39 
7 WicROELECTROMICS 2N6496 


HIGH CURRENT POWER SWITCH 


DESCRIPTION 


The 2N5038, 2N5039 and 2N6496 are silicon pla- 
nar multiepitaxial NPN transistors in Jedec TO-3 
metal case. 


They are especially intended for high current and 
fast switching applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


V 
mn so [75 [110 | 

7 

20 


Unit 

(Ie = 0) Real 
( . 

(Ree < 50 Q) 

| Veso | Emitier-Base Voltage (lo=0) | 
| te | Collector Curent = CT tf | 
| ts | BaseCurent 
| Prot__| Total Power Dissipation at Tease <25°C | | 


December 1988 1/5 
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2N5038-2N5039-2N6496 


THERMAL DATA 


Thermal Resistance Junction-case 


ELECTRICAL CHARACTERISTICS (T case = 25 C unless otherwise specified) 


| Symbol | _Parameter__———|_——Test Conditions |_ Min. | Typ. | Max. | Unit | 


Max 1.25 


2/5 


1068 


Collector Cutoff Current 
(Vee =— 1.5 V) 


Collector Cutoff Current 
(Ip =0) 


Emitter Cutoff Current 
(Ic = 0) 


Collector-emitter Sustaining 
Voltage 

(Vee =- 1.5 V, 

Ree = 100 Q) 


Collector-emitter Sustaining 
Voltage 
(Ree =50 Q) 


Collector-emitter Sustaining 
Voltage 
(Ig = 0) 


Collector-emitter Saturation 
Voltage 


Base-emitter Saturation 
Voltage 


Base-emitter Voltage 


for 2N5038 
Voce = 140 V 
Voce = 100 V 
for 2N5039 
Vee =110 V 
Voce =85 V 

for 2N6496 
Vce = 130 V 
Voce =130 V 
for 2N5038 
Voce =70V 

for 2N5039 
Vce =55 V 


Ic = 200 mA 


Ic = 200 mA 


lo = 200 mA 


for 2N5038 
Ic =12A 
Ic =20A 
for 2N5039 


for 2N6496 
Ic =8A 


‘Eeage = 150 °C 


Teden = 150 °C 


eccs = 150 i @ 


for 2N5038 
for 2N5039 


for 2N5038 
for 2N5039 
for 2N6496 


for 2N5038 
for 2N5039 
for 2N6496 


for 2N5038 
for 2N5039 
for 2N6496 


for 2N5038 and 2N5039 


Ic =20A 
for 2N6496 
Ic =8A 

for 2N5038 
Ic =12A 
for 2N5039 
Ic =10A 
for 2N6496 
Ic =8A 


Ip=5A 


lp =O.8A 


f SGS-THOMSO 
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2N5038-2N5039-2N6496 


ELECTRICAL CHARACTERISTICS (continued) 


[Symbol | Parameter | Test Conditions | Min. | Typ | Max. | Unt | 


DC Current Gain 


Small Signal Current Gain 
Collector-base Capacitance 


Storage Time 


Fall Time 
Second Breakdown Collector 
Current 


Second Breakdown Energy 


for 2N5038 
Ic =2A 

Ic =12A 
for 2N5039 
Ic =2A 

Ic =10A 
for 2N6496 
Ic =8A 


Ic=2A 
f = 5 MHz 


le =O 
f =1 MHz 


for 2N5038 

Ic =12A Vcc = 30 V 
Ip1 =—Ilpo =1.2A 

for 2N5039 

lc =10A Vec = 30 V 
Ip; =—Ipo =1A 

for 2N6496 

Ic =8A Voc = 30 V 
Ip1 =—Ilpo =O0.8A 


Vce =28 V 
Voce =45 V 


Ree =20 2 
for 2N5038 


for 2N5039 
for 2N6496 


* Pulsed * pulse duration = 300us duty cycle = 1.5%. 


** Pulsed : 1s non repetitive pulse. 


Safe Operating Areas (for 2N5038 and 2N5039). 
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2N5038-2N5039-2N6496 


Collector-emitter Saturation Voltage. 


DC Current Gain. 


VCE (sat) 


SS 
SSnanae7-cee 


4c 
BEEEy) ARE Re ne 


Ie(A) 


10 


Base-emitter Saturation Voltage. 


Collector-emitter Saturation Voltage. 
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Saturated Switching Characteristics. 


VBE(on) vs. Collector Current. 
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Collector-base Capacitance. 
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Transition Frequency. 
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[y, SCS-THOMSON 2N5151 
SF MICROELECTRONICS 2N5153 


HIGH SPEED MEDIUM VOLTAGE SWITCHES 


DESCRIPTION 


The 2N5151 and 2N5153 are silicon epitaxial pla- 
nar PNP transistors in Jedec TO-39 metal case in- 
tended for use in switching applications. 


The complementary NPN types are the 2N5152 and 
2N5154 respectively. 


INTERNAL SCHEMATIC DIAGRAM 


C 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
2N5151 | 2N5153 | 


[Vero | Collctoremiter Volage (in =o) —~=SC~C“‘“‘*S*S*“‘“dSCSC‘“‘ Sd 


Lia 
ee 
Total Power Dissipation at Tcase < 50 °C 10 W 
Tease £ 100 °C 6.7 W 
Storage Temperature — 65 to 200 


Junction Temperature 
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2N5151-2N5153 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 
ELECTRICAL CHARACTERISTICS (T.ase = 25 C unless otherwise specified) 


Ices Collector Cutoff Current Voce =-60 V - 1 ea 
(Vee =0) Voce =-— 100 V — 1 mA 
IcEV Collector Cutoff Current Vce =- 60 V ~ 500 
(VBE = 2 V) Tease = 150 °C 
ie Cutoff Current Vep =-4V — 1 LA 
(Ic =0 Vep =-5.5V — 1 mA 


VcEO(sus)” sone emiter Sustaining lo =- 100 mA y 
Voltage (Ig = 0) 
Collector-emitter Saturation Ic =-25A Ip =-— 250 mA 


Voltage lc =-5A Ig =~ 500 mA 


VBE(sat). | Base-emitter Saturation Ic =-2.5A Ip =— 250 mA 
Voltage Ic =-5A lg =— 500 mA 
Base-emitter Voltage loc =-25A Vor =-5V 


Nee* DC Current Gain for 2N5151 
lc =-50mA Vce=-5V 
Ic =-2.5A Voce =-5V 
Ic =-5A Voce =-5 V 
Tease =— 55 °C 

Ic =2.5A VcE 
for 2N5153 

lc =-50MA Vee =-5V 
Ic =-2.5A VceE = 

lo =-5 mA Voce =-5V 
Tease =— 55 °C 
lc =2.5A 


Il 

| 
oO 
< 


Collector-base Capacitance 


Small Signal Current Gain 


for 2N5151 
for 2N5153 

Ic =-O5A Vce =-5V 
f = 20 MHz 
for 2N5151 
for 2N5153 


ton Turn on Time Ic =-5A fesse =O5-A 


“ Pulsed : pulse duration = 300 ps, duty cycle <2 %. 
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HIGH SPEED MEDIUM VOLTAGE SWITCHES 


DESCRIPTION 


The 2N5152 and 2N5154 are silicon epitaxial pla- 
nar NPN transistors in Jedec TO-39 metal case in- 
tended for use in switching applications. 


The complementary PNP types are the 2N5151, 
and 2N5153 respectively. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Wee | Colstoremitter Votage (lp =6) SSSSSC* 
[Vveno | Emiter-base Votlage (lp =0)—=SSCSC~“~“<~<~ Ct 
[tp [Base Curent —SCSCS—SC‘i 


V 
V 
V 
A 
A 
A 
| Total Power Dissipation at Tcase < 50°C 10 
Tease $ 100°C 6.7 W 
Tambo = 2>- 6 1 W 
Storage Temperature 


qT 
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2N5152-2N5154 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 
ELECTRICAL CHARACTERISTICS (T,ase = 25°C unless otherwise specified) 


Ices Collector Cutoff Current Vce = 60V 1 uA 
(Vee =0) Vee = 100V 1 mA 
IcEV Collector Cutoff Current Vce = 60V ; a 500 uA 
(VBE = 2V) case = 150 C 
Collector Cutoff Current Voce = 40V a 
(Ip = 0) 
lEBo Emitter Cutoff Current Vep =5V 1 LA 
(Ic = 0) Vep = 6V i mA 
VceEo(sus)” | Collector-emiter Sustaining Ic = 100mA V 
Voltage (Ip = 0) 


Vce(sat)” | Collector-emitter Saturation Ic =2.5A Ip =250mA 0.75 V 
Voltage Ic = 5A Ip = 500mA 1.5 V 


VpE(sat)” | Base-emitter Saturation Ico =2.5A Ip =250mA 
Vee" Base-emitter Voltage Ilo =2.5A Voce =5V er ae 


Voltage Ic =5A Ip =500mA 
DC Current Gain for 2N5152 
lc =50mA Vce =5V 
Ic = 2.5A Vee = 5V 90 
lc = 5A Vce =5V 
Tease =— 55°C 
Ic =2.5A Vce =5V 
for 2N5154 
Ic = 50mA Vce =5V 
Ic =2.5A Vce =5V 200 
Ic =5A Voce =5V 
Tease =— 55°C 
Ic =2.5A Voce = 5V 
o; = 


CcsBo Collector-base Capacitance 


Nee Small Signal Current Gain = 0. = 
for 2N5152 20 
for 2N5154 50 
Ic =0.5A 
f = 20MHz 
for 2N5152 
for 2N5154 


3 
35 
ton Turn on Time lc =5A lpi =O.5A 0.5 us 
Vec = 30V 
tott Turn off Time Ico =5A Isi=—Ipe =0.5A 13 us 
Vcc = 30V 


* Pulsed . pulse duration = 300us, duty cycle < 2% 


oO: 
m 
* Oo 
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Sf iwicrosectromes 2N5193/94/95 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The 2N5190, 2N5191, 2N5192 are silicon epitaxial- 
base NPN power transistors in Jedec TO-126 plas- 
tic package, intended for use in medium power 
linear and switching applications. The complemen- 
tary PNP types are the 2N5193, 2N5194 and 
2N5195 respectively. 


TO-126 (SOT-32) 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


NPN |2N5190 2N5192 
Symbol Parameter PNP* sersomareansnes OM 


med 

ea ee On ee eee 
Oo 
[iow | Golector Peak Curent (= i0ms)——SOSC=“C*‘“‘*‘“S*~sC‘“‘“‘C‘SSSCSC*” 
a 
Pe 


* For BE types voltage and current values are negative. 
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2N5190/91/92/93/94/95 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


for 2N5190/93 Vcp =40 V 
for2N5191/94 Vcp =60 V 
for 2N5192/95 Vcp = 80 V 


IcBo 
for2N5190/93 Vce = 
for2N5191/94 Vce =60 V 
for2N5192/95 Vce =80 V 
Tease = 125 °C 
for2N5190/93 Vce =40 V 
for 2N5191/94 Vcge = 


IcEX 
for 2N5192/95 Vcg = 


IcEO Collector Cutoff Current for2N5190/93 Vce = 
(Ig = 0) for 2N5191/94 Vce =60 V 
for 2N5192/95 Vce = 
pigs 


VcEo(sus)* ae Sustaining for 2N5190/93 
Voltage (Ip = 0) lc = 100 MA for 2N5191/94 
for 2N5192/95 


Vce(sat)” | Collector-emitter Saturation | Ic =1.5A = 0. 
Voltage Ic=4A Ip=1A 
for 2N5190/91/92 
for 2N5193/94/95 


ee tee a Transistion Frequency ee 


* Pulsed : pulse duration = 300s duty cycle = 1.5%. 
For NPN types voltage and current values are negative. 


Collector Cutoff Current 


(le = 0) 


Collector Cutoff Current 
(Vep = 1.5 V) 


DC Current Gain Vce =2V 
for 2N5190/93 
for 2N5191/94 
for 2N5192/95 

Ic=4A Vee =2V 
for 2N5190/93 
for2N5191/94 

for2N5192/95 


Voce = 10 V 
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2N5190/91/92/93/94/95 


Safe Operating Areas. 
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Collector-emitter Saturation Voltage (PNP types). 
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2N5190/91/92/93/94/95 


Base-emitter Saturation Voltage (NPN types). Base-emitter Saturation Voltage (PNP types). 


er a a 
om Fa 


H— 
Sign leant Peep ——} Pres ft Pt 
BE =e 


as et 
cco PEE 


1077 1 Ie A) 107! 1 -I¢ (A) 


Collector-base Capacitance (NPN types). 
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Saturated Switching Characteristics (NPN types). 
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Saturated Switching Characteristics (PNP types). 
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SF WICROELECTROMICS 2N4398/99/5745 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The 2N5301/2/3, are silicon epitaxial-base NPN 
transistors in Jedec TO-3 metal case. They are in- 
tended for power amplifier and switching circuits. 
The complementary PNP types are the 2N4398/99 
and 2N5745 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


30 


5 
| tc | CollectorCurrent = CT 88 

| ts | BaseCurett 
Total Power Dissipation at Tcase < 25 °C 
Storage Temperature °C 


For PNP types voltage and current values are negative. 


December 1988 1/6 


1083 


2N5301/2/3-2N4398/99-2N5745 


THERMAL DATA 


Thermal Resistance Junction-case Max 0.875 


ELECTRICAL CHARACTERISTICS (T,as- = 25 unless otherwise specified)) 


[Symbol [Parameter | ___Test Conditions | Min. | Typ. | Max. | Unit 


Emitter Cutoff Current Ves =5 V 5 
(Ic = 0) 
E = 


IcEV Collector Cutoff Current Vce =rated Vceo 
(Vee =— 1.5 V) for 2N4398/99, 2N5745 

for 2N5301/2/3 mA 
Voce =30 V Tease = 150 °C 

for 2N4398/99 10 mA 
Voce =80 V Tease = 150 °C 

for 2N5745 10 mA 
Vce =rated VceolT case = 150 °C 

for 2N5301/2/3 10 


mA 
B = 


VceEasus)” | Collector-emitter Sustaining | l¢ =200 mA 

Voltage (Ip = 0) for 2N4398, 2N5301 
for 2N4399, 2N5302 
for 2N5745, 2N5303 


Ic=1A Voce =2V 
for 2N5745, 2N5303 

Ic =10A Voce =2V 
Ic =20A Vee =2V 
for 2N4398/99, 2N5301/2 
Ic =15A Voce =2V 
Ic =30A Voce =4V 


Ic =10A Ip =1A 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 

Ic =15A Ip =1.5A 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 

Ic =20A Ip=2A 
for 2N4398/99, 2N5301/2 
lc =20A Ip=4A 
for 2N5745, 2N5303 

Ic =30A Ip =6A 
for 2N4398/99, 2N5301/2 


Ic =10A Ip=1A 
Ic =15A Ip =1.5A 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 

Ic =20A lp =2A 
for 2N4398/99, 2N5301/2 
Ic =20A lc =4A 
for 2N5745, 2N5303 


=O 
3 
> 


DC Current Gain 


Collector-emitter Saturation 
Voltage 


Base-emitter Saturation 
Voltage 
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2N5301/2/3-2N4398/99-2N5745 


ELECTRICAL CHARACTERISTICS (continued) 


| symbol | _Parameter__——|_—sTest Conditions |_Min. | Typ. | Max. | Unit_| 


Vee" Base-emitter Volage lc =10A Voce =2V 
for 2N5745, 2N5303 V 
Ic =15A Vce =2V 
for 2N4398/99, 2N5301/2 V 
lc =20A Voce =4V 
for 2N5745, 2N5303 V 
Ic =30A Voce =4V 
for 2N4398/99, 2N5301/3 V 

fr Transition Frequency lo=1A Voce =10V 


f = 1 MHz 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 


p™ | Small Signal Current Gain 


ao en 
Fall Time 


* Pulsed : pulse duration = 300us, duty cycle < 2%. 
For PNP types voltage and current values are negative. 


Safe Operating Areas. DC Current Gain (NPN types). 
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2N5301/2/3-2N4398/99-2N5745 


DC Current Gain (NPN types). 
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Collector-emitter Saturation Voltage (NPN types). 
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DC Current Gain (PNP types). 
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Collector-emitter Saturation Voltage (PNP types). Collector-emitter Saturation Voltage (PNP types). 
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Base-emitter Saturation Voltage (PNP types). 
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2N5301/2/3-2N4398/99-2N5745 


Turn-off Time (NPN types). 


aes 


Turn-on Time (PNP types). 
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HIGH CURRENT FAST SWITCHING APPLICATION 


DESCRIPTION 


The 2N5336, 2N5337, 2N5338 and 2N5339 are 
silicon epitaxial planar NPN transistors in Jedec 
TO-39 metal case. 

They are intended for high current switching appli- 
cations up to 5A. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


fem [reemew | 
2N5337 

[Ves | Colectortase Volage(e=a)SOSC~C~*~*~YCSC*iaS8 
[Veeo | Collectoremitir Votage (la =0)SSSSSS*d gt t00 


Collector Peak Current 
[le [Base Gurest —SC~—“—~SCSCSCid” 


Total Power Dissipation at Tamb S$ 25 °C 
Tense = 29-°G 
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2N5336/3 7/38/39 


THERMAL DATA 


for 2N5336 and 2N5337 
Vcp =80 V 

for 2N5338 and 2N5339 
Vop = 100 V 


IcEO Collector Cutoff Current for 2N5336 and 2N5337 
(Ip = 0) Voce =75V 
for 2N5338 and 2N5339 
Vee =90 V 
Collector Cutoff Current for 2N5336 and 2N5337 


(Vee =— 1.5 V) Voce =75V 
Vor =75V Tcase = 150 °C 
for 2N5338 and 2N5339 
Voce =90 V 
Vce =90 V 
VcEO(sus)” Ic =50 mA 
for 2N5336 and 2N5337 
for 2N5338 and 2N5339 
Voltage Ic =5A Ip =O.5A 1.2 V 
Vee(saty. | Base-emitter Saturation lc =2A Ip =O.2A 1.2 V 
Nee” DC Current Gain Ic =0.5A Voce =2V 
for 2N5336 and 2N5337 
for 2N5338 and 2N5339 
Ic =2A Voce =2V 
for 2N5336 and 2N5337 
for 2N5338 and 2N5339 
Ic =5A Vce=2V 
for 2N5336 and 2N5337 
for 2N5338 and 2N5339 


Transition Frequency Ic =0.5A Voce =10 V ee ee a, MHz 


CcBo Collector-base Capacitance | Vcp =10 V le =0 
f = 0.1 MHz 
Turn-on Time lc =2A Vec = 40 V 
lIp1 =O0.2A 


Storage Time eT ae 
Fall Time Is: =— lao =0.2 A 


* Pulsed : pulse duration = 300us, duty cycle = 1.5% 


Collector Cutoff Current 
(le = 0) 


Tease = 150 a 


Collector-emitter Sustaining 
Voltage (Ip = 0) 
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2N5336/37/38/39 


Safe Operating Areas. DC Current Gain. 
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Power Rating Chart. 


G-2694 


gers etal Mes 


[Yi | 


0) 50 100 150 Tease (°C) 


Switching Time Test Circuit. 


-11.6V  +40V 
Vcc 


+37V-- 200, 


al lous e— 


INPUT PULSE 


DUTY CYCLE=1% 


a ce (7 SGS-THOMSON 
s/f MICROELECTRONICS 
1092 


kwa S¢GS-THOMSON 2N5415 
S| | MICROELECTRONICS 2N5416 


HIGH VOLTAGE TRANSISTORS 


DESCRIPTION 


The 2N5415, 2N5416 are high voltage silicon epi- 
taxial planar transistors designed for use in consu- 
mer and industrial line-operated applications. These 
devices are particularly suited as drivers in high-vol- 
tage low current inverters, switching and series re- 
gulators. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


rae 


Prot Total Power Dissipation at Tcase $ 25 °C 
Tamb < 50 °C 


Storage Temperature 


T, Junction Temperature 
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2N5415-2N5416 


THERMAL DATA 


Rth J-case 
Rth J-amb 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 


Max 
Max 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 


Symbol 


IcBo 


(le =0) 
(Ig = 0) 
(Ic = 0) 


Collector-emitter Sustaining 
Voltage (Ig = 0) 


IcEO 


lEBO 


VCEO(sus)” 


Collector-emitter Sustaining 
Voltage (Ree = 50 Q) 


Vcer™ 


Collector-emitter Saturation 
Voltage 


VcE(sat)* 


Vee" Base-emitter Voltage 


DC Current Gain 


Small Signal Current Gain 
Transition Frequency 


Collector-base Capacitance 


h 


a 
qn 
m 

* 


fe 
ft 


CcBo 


* Pulsed : pulse duration = 300us, duty cycle < 2% 


Safe Operating Areas. 


DC OPERATION —— 


2/3 


1094 


Test Conditions 


for 2N5415 
for 2N5416 


Vcp =-—175 V 
Vcp =— 280 V 


Voce =-— 150 V 


for 2N5415 
for 2N5416 


Ic =-10mA 
for 2N5415 
for 2N5416 
Ic =-—50 mA 
for 2N5416 


Vep=-4V 
Vep =-6V 


lc =-50MA Ip =-5 MA 


lc =—50mA VceE =-10V 
lc =-50mA Voce =-10V 


for 2N5415 
for 2N5416 
le. Nees oto 
f=1 KHz ia 
lc =-—10mA Voce =-10V 
f =5 MHz 
le =0 Vep =- 10 V 
f=1 MHz 7 
DC Current Gain. 
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2N5415-2N5416 


Base-emitter Voltage. 
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COMPLEMENTARY HIGH POWER TRANSISTORS 


DESCRIPTION 


The 2N5629 (NPN) and 2N6029 (PNP) are comple- 
mentary silicon epitaxial-base transistors in Jedec 
TO-3 metal case. They are intended for high power 
audio amplifier applications and switching regular 
circuits. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Collector-base Voltage (le = 0) 00 
Collector Current 
Collector Peak Current 
00 
00 


1 

2 
[tp [Base cures SCSC~—~—SCSCs—‘ 
[Pier | Total Power Dissipation al Tae 225% SSCSC~dCSCS~S~S 


For PNP type voltage and current values are negative. 
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2N5629-2N6029 


THERMAL DATA 


Thermal Resistance Junction-case Max 0.875 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbol Test Conditions 


IcEO Collector Cutoff Current Voce =50V 
(Ig = 0) 
(Ic = 0) 
IcBo Collector Cutoff Current Vcop = 100V 
(le = 0) 
IceEv Collector-emitter Cutoff Vce = 100V 
Current (VBE eo 1.5V) Voce = 100V case = 150°C 
VcEO(sus) | Collector-emitter Sustaining Ic =200mA 100 
Voltage (Ip = 0) 
hre* DC Current Gain lc =8A Vce =2V 25 
lc = 16A Vce =2V 
VceE(sat)” | Collector-emitter Saturation | Ic =10A Ip =1A 
Voltage lc = 16A lp =4A 
Vpe(sat). | Base-emitter Saturation lc = 10A Ig =1A 
Voltage 


Base-emitter Voltage Ic =8A Voce =2V 
fr 


Transition Frequency lc =1A Voce =20V 
f = 0.5MHz 
CcBo Collector-base Capacitance | Vcp = 10V le =0 
f = 0.1MHz 
for 2N6029 


Nte Small Signal Current Gain lc =4A Voce = 10V 1 
f = 1KHz 


“Pulsed pulse duration = 300 us, duty cycle <2% 
For PNP type voltage and current values are negative 
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Safe Operating Areas. 
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2N5629-2N6029 


DC Current Gain (PNP type). 


DC Current Gain (NPN type). 


PNP type). 
PNP type). 
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Saturation Voltage (PNP type). 
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Turn-on Time (PNP type). 


Turn-off Time (NPN type). 
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HIGH VOLTAGE POWER TRANSISTORS 


DESCRIPTION 


The 2N5655, 2N5656 and 2N5657 are silicon epi- 
taxial planar NPN transistors in Jedec TO-126 pla- 
stic package. They are intended for use audio out- 
put amplifiers, low current, high voltage converters 
and AC line relays. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Collector Peak Current 


Total Power Dissipation at Tease < 25°C 


Storage Temperature 
T, Junction Temperature 
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2N5655-2N5656-2N5657 


THERMAL DATA 


Thermal Resistance Junction-case Max 6.25 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Symbol Test Conditions 


Collector Cutoff Current Vop =rated Vcso 10 LA 
(le = 0) 


Collector Cutoff Current Voce =rated Vceo 
(Vee =— 1.5V) Tease = 100°C 

for2N5655 Voce =150V 
for2N5656 £VceE 
for 2N5657 


Collector Cutoff Current for2N5655 Vce =150V 
for 2N5656 


(Ip = 0) 
for 2N5657 


0.1 mA 
0.1 mA 
(Ic =0) 


Collector-emitter Breakdown for 2N5655 
Voltage (lp = 0) for 2N5656 
for 2N5657 


lc = 100mMA for 2N5655 
L =50mH for 2N5656 
for 2N5657 


lp =10mA 
Ic =0.25A Ip =25mA 


WWM] W WP 
aod!;anao on 
oOoOoO;oO00 


Collector-emitter Sustaining 
Voltage 


VcEO(sus)* 


Collector-emitter Saturation 
Voltage 


lcsO1V  Voe=tov | | tt 


DC Current Gain Ic =50mA Vce = 10V 
Ic =0.1A Vce = 10V 
Ic =0.25A Vce = 10V 
Ic =0.5A Voce = 10V 


Nte Small Signal Current Gain Ic =0.1A Voce = 10V 20 
f = 1KHz 

ft Transition Frequency Ic = 50mA Voce = 10V 10 MHz 
f = 10MHz 


Collector-base Capacitance | Vcg = 10V f = 100KHz a eee 


* Pulsed : pulse duration = 300us, duty cycles 1.5 %. 


VcE(sat)” 
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Safe Operating Areas. DC Current Gain. 
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7 incroELectRowics 2N5672 


HIGH CURRENT FAST SWITCHING APPLICATIONS 


DESCRIPTION 


The 2N5671 and 2N5672 are silicon multiepitaxial 
planar NPN transistors in Jedec TO-3 metal case. 


They are especially intended for high current, fast 
switching industrial applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


a 
TVeso | Emitorbase Volage (le=0) —=SC=“~*~“~“~“‘“—s~«~sCSSC“‘ S!SC*~*d 
[Ie | Golecior Curent SOSSC—~“‘~“Ss~“—s~“~‘~—SSSC 

en 


7 
30 

| ts | BaseCuret 
140 


Total Power Dissipation at Tcase < 25°C 


Junction Temperature 200 
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2N5671-2N5672 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.25 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


IcEV Collector Cutoff Current for 2N5671 Voe = 110V 
(Vege =— 1.5V) for2N5672 Vce = 135V 
Voce = 100V Tease = 150°C 
for 2N5671 
for 2N5672 


IcEO Collector Cutoff Current ee 

(Ip = 0) 
(Ic = 0) 

VceEX(sus) | Collector-emitter Sustaining Ic = 200mA for 2N5671 
Voltage (Vee =— 1.5V for 2N5672 
Ree = 950Q) 

VcER(sus)” | Collector-emitter Sustaining | Ic =200mA for 2N5671 
Voltage (Ree = 502) for 2N5672 

Vceo(sus)” | Collector-emitter Sustaining | lc =200mA for 2N5671 
Voltage (Ip = 0) for 2N5672 

VceE(sat)’ | Collector-emitter Saturation | Ic =15A Ip =1.2A 
Voltage 

VpBE(sat) | Base-emitter Saturation Ic = 15A Ip =1.2A 
Voltage 


lc =20A Vee =5V 
t 
ts 


Ccso Collector-base Capacitance | l—e =0 Vos = 10V 
f = 1MHz 


[ts | Storage Time 


Isib** Second Breakdown Collector} Vce = 24V 
Current Voce =45V 
Es/b Second Breakdown Energy | Vee =— 4V 
L = 180uH 


* Pulsed : pulse duration = 300us, duty cycle = 1.5 % 
** Pulsed : 1s, non repetitive pulse. 
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[a SGS-THOMSON 2N5679 
SF iicROELECTROMICS 2N5680 


PNP SILICON TRANSISTORS 


DESCRIPTION 


The 2N5679 and 2N5680 are silicon epitaxial pla- 
nar PNP transistors in Jedec TO-39 metal case in- 
tended for use as drivers for high power transistors 
in general purpose, amplifier and switching circuit. 


The complementary NPN types are the 2N5681 and 
2N5682 respectively. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Oe 
[te | Base Guirent ——SSSCSCSSSSC~“CSCSSSCCi 


Piet Total Power Dissipation at Tcase S 25°C 10 
Tams < 25°C 1 


Storage Temperature — 65 to 200 °C 
T,___| Junction Temperature °c 
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2N5679-2N5680 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


symbol [Parameter | Test Gonaitions | min. | Typ. | Max. | unit | 


IcBo Collector Cutoff Current for 2N5679 Vcop =— 100V -— 1 uA 
(le =0) for2N5680 Vcpg =— 120V — 1 “ 
IcEV Collector Cutoff Current for2N5679 Vcr =— 100V 
(VBE = 15) for 2N5680 VcE =— 120V 
Tcoase = 150°C 
for2N5679 Vce =-— 100V 
for 2N5680 Vce =— 120V 


IcEO Collector Cutoff Current for2N5679 Vce =- 70V 
(Ip = 0) for 2N5680 Voce =— 80V 

lEBo Emitter Cutoff Current Ven =-4V 
(Ic = 0) 


VcEo(sus)* | Collector-emitter Sustaining | lc =— 10mA 
Voltage for 2N5679 
(Ip = 0) for 2N5680 


Collector-emitter Saturation lc =-250mA lg =-—25mA 
Voltage lc =-500mMA lg =—50mA 
Ic =-1A Ip =— 200mA 


a Base-emitter Voltage lc =-—250MA Vce =- 2V 
DC Current Gain Ic =-—250mMA Vee =- 2V 
lc =- 1A Voce =- 2V 
Transition Frequency lo =—100mMA Vee =— 10V 
f = 10MHz 
Ccso Collector-base Capacitance | Ie = Vop =— 20V 
f= jie 
fe Small Signal Current Gain Ic =-0.2A Voce =— 1.5V 
f = 1KHz 


* Pulsed : pulse duration = 300us, duty cycle <2 % 


VocE(sat)” 
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GENERAL PURPOSE TRANSISTORS 


DESCRIPTION 


The 2N5681 and 2N5682 are silicon epitaxial pla- 
nar NPN transistors in Jedec TO-39 metal case in- 
tended for use as drivers for high power transistors 
in general purpose amplifier and switching circuits. 


The complementary PNP types are the 2N5679 and 
2N5680 respectively. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Symbor [———~=SParameter~—=~=*~*~“‘*‘“*dSCNSGOT | 2NSO82 | Unit 
T Ves | Collectorbase Volage(e=0) ——=SC~CS~S~dSCi Yt 
[Veco | Gollector-emiter votage (lp =o) SSCS tte 
RS a A RE 
[te | teste Guent 
[1a | Base Curent ———SOSC~—~—~—S*“‘“‘;‘;SCSSSSSC*dSC‘“‘CCSCdCA 


Prot Total Power Dissipation at Tcase $ 25°C fs W 
Tamb < 25°C W 


Storage Temperature — 65 to 200 
| 7, __| Junction Temperature es ees Be 
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2N5681-2N5682 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthy-amb | Thermal Resistance Junction-ambient 


| Symbol | __ Parameter |__—TestConditions | _ Min. | Typ. | Max. | Unit 


IcBo Collector Cutoff Current for 2N5681 Vcp = 100V 1 A 
(Ie =0) for 2N5682 Vcsp = 120V 1 LA 


IcEV Collector Cutoff Current for 2N5681 Voce = 100V 1 LA 
(VBE =— 1.5V) for 2N5682 Voce = 120V 1 LA 
Tease = 150°C 
for 2N5681 Voce = 100V 1 mA 
for 2N5682 Vee = 120V 1 mA 


IcEO Collector Cutoff Current for 2N5681 Vce = 70V 10 LA 
(Ig =0) for 2N5682 Voce = 80V 10 LA 
lEBO Emitter Cutoff Current VE cay 
(Ic = 0) 
for 2N5682 gE 
; lc = 250mA a 
Nee” DC Current Gain Io = 250mA Voce =2V 40 
lc =1A Vce =2V 5 
Nte Small Signal Curent Gain Ic =0.2A Vee = 1.5V 40 
f = 1KHz 
“Pulsed . pulse duration = 300 us, duty cycle <2 %. 


Collector-emitter Saturation lp =25mA 


Voltage 


VceEQ(sus) | Collector-emitter Sustaining | lc =10mA 
Voltage (Ip = 0) for 2N5681 
VcE(sat)” 
Ic = 500mA lp =50mA 
Ic =1A Ip = 200mA 
fr Transistion Frequency Ic = 100mA Vee = 10V 30 
f = 10MHz 
CcBo Collector-base Capacitance | le =0 Weis D0 
f = 1MHz 
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SILICON HIGH POWER TRANSISTORS 


DESCRIPTION 


The 2N5877 and 2N5878 are silicon epitaxial-base 
NPN power transistors in Jedec TO-3 metal case. 
They are intended for use in power linear and swit- 
ching applications. The complementary PNP types 
are the 2N5875 and 2N5876 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


PNP 
| Voso | Collectorbase Voltage (le=0) || 
| Voeo | Collector-emitter Voltage (le =0) || 
| Veo | Emitterbase Voltage (le=0) 
Collector Peak Current a: ieee 

a Se 
qT, 


5 
20 
Pip [BaseCuret SSCS~SCS a 
Total Power Dissipation at Tease < 25°C 
Storage Temperature 


For PNP types voltage and current values are negative. 


°C 
°C 


Le 
om 


* 
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2N5875/6/7/8 


THERMAL DATA 


Thermal Resistance Junction-case Max Lay, 
IcBo Collector Cutoff Current for 2N5877/75 Vcp = 60V 
(le =0) for 2N5878/76 Vcg = 80V 
IcEO Collector Cutoff Current for 2N5877/75 Vce =30V 
(Ig = 0) for 2N5878/76 Vce = 40V 
Tcase = 150°C 
for 2N5877/75 Vce = 60V 
VceEqsus)* | Collector-emitter Sustaining | lc =200mA for 2N5877/75 60 V 
Voltage (Ig = 0) for 2N5878/76 80 V 
Voce (sat)’ | Collector-emitter Saturation | lc =5A Ip =0.5A 
Voltage Ic = 10A Ip =2.5A 
BE- 
BE” DC Current Gain lc =4A Vee =4V 20 100 
lc = 10A Voce =4V 4 
Transition Frequency ic-05V. Vce-tov. | 4 |. || MHz 
for 2N5877/2N5878 
for 2N5875/2N5876 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 
IcEX Collector Cutoff Current for 2N5877/75 Vce = 60V 
for 2N5878/76 Vce = 80V 
Vee(sat)” | Base-emitter Satuation lo = 10A Ic =2.5A 25 V 

Voltage 

Collector-base Capacitance | Vcp = 10V | 

Rise Time Io = 4A Vec = 30V 
lpi =0.4A 


Symbol Test Conditions | Min. | Typ. | 
(Vee = 1.5V) for 2N5878/76 Vce = 80V 
(Ic = 0) 
Base-emitter Voltage Ic = 4A Voce =4V 
h 
f = 1MHz le =0 
Storage Time ioaan Voc = 30V 


Fall Time lIn1 =— lpo =0.4A 


* Pulsed « pulse duration = 300s, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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2N5875/6/7/8 


DC Current Gain (NPN types). 
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DC Transconductance (NPN vee 


DC Current Gain (PNP types). 
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Collector-emitter Saturation Voltage (NPN types). 


DC Transconductance (PNP types). 
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2N5875/6/7/8 


Collector-emitter Saturation Voltage (PNP types). Base-emitter Saturation Voltage (NPN peP): 
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2N5875/6/7/8 


Saturated Switching Characteristics (PNP types). 
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COMPLEMENTARY HIGH-POWER TRANSISTORS 


DESCRIPTION 


The 2N5885 and 2N5886 are silicon epitaxial-base 
NPN power transistors in Jedec TO-3 metal case, 
inted for power linear amplifiers and switching ap- 
plications. The complementary PNP types are the 
2N5883 and 2N5884. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


[Vero | Colecioremiter Votage(le=-0)——S=~=“*‘“~*~*é‘TCSC‘iSC‘“dSCi‘a 

[Weao | Gollectorbase Volage (Ie =0) ——~SC~C~C~“~*~“~*~dYCSC 8 
7 

[85 to 200 


8 


Total Power Dissipation at Tease < 25°C 


Storage Temperature 
Junction Temperature 


For PNP type voltage and current values are negative. 
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2N5883-2N5884-2N5885-2N5886 


THERMAL DATA 


Thermal Resistance Junction-case Max 0.875 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


| Symbol | _Parameter__—|_—Test Conditions | Min. | Typ. | Max. | Unit | 


IcEO Collector Cutoff Current for 2N5883/5885 
(Ig =0) Vee = 30V 
for 2N5884/5886 
Voce =40V 
IcEV Collector Cutoff Current Vce =rated Vceo 
(VBE = 1.5V) Feate = 150°C 
Vce =rated Vceo 0 
1 


mA 
IcBo Collector Cutoff Current Vop = rated Vego 
(le = 0) 
Cc = 


VceEo(sus) | Collector-emitter Sustaining 
Voltage (Ip = 0) for 2N5883/5885 
for 2N5884/5886 
DC Current Gain 
Vcg(sat)” | Collector-emitter Saturation | Ic =15A lg =1.5A 
Voltage lc =25A Ip =6.25A 
VeE(sat)’ | Base-emitter Saturation In = 25A In =6.25A O5 Vv 
Voltage ae as 
e* eed 
fe 


Base-emitter Voltage lc = 10A Vce =4V 
ft Transistion Frequency Ic =1A Voce =10V f=1MHz 4 


CcBo Collector Base Capacitance |Vcg =10V Ie =0 f=1MHz 
for PNP types 


* Pulsed : pulse duration = 300us, duty cycle < 2% 
For PNP type voltage and current values are negative 


lc =3A Vee =4V f = 1KHz 


Voc = 30V 
Ip1 =—Ip2=1A 


lc = 10A 
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Safe Operating Areas. 
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%*FOR SINGLE NON 
REPETITIVE PULSE 


2N5885/2N5883 —+ 
2N5886/2N5884 


G~5206 


-1 
10 1 10 Ic (A) 


Collector-emitter Saturation Voltage (PNP type). 
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DC Current Gain (NPN types). 
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Collector-emitter Saturation Voltage (NPN type). 
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Saturation Voltage (NPN types). 
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Base-emitter Voltage (PNP types). 


Collector-emitter Saturation Voltage (PNP types). 


2N5883-2N5884-2N5885-2N5886 
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2N5883-2N5884-2N5885-2N5885 


Turn-off Time (NPN types). Turn-on Time (PNP types). 
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CTI GS-THOMSON 2N6032 
Sf | ced ta 2N6033 


HIGH CURRENT HIGH SPEED HIGH POWER TRANSISTORS 


DESCRIPTION 


The 2N 6032 and 2N 6033 are silicon multiepitaxial 
planar NPN transistors in modified Jedec TO-3 me- 
tal case. 


They have high current, high power handling capa- 
bility, fast switching speed and are intended for use 
in switching and linear applications in military and 
industrial equipment. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Symbol | ——~—~—~=~S*S~éarameter———=SSSSS~S~*~«wrCNGD_|_2NGOSS | Unit 
Collector-emitter Voltage (Vege =— 1.5V, Ree = 509) 120 150 
Collector-emitter Voltage (Ree = 502) 
| Vceo | Collector-emiter Voltage (Is=0) | | 
| Veso | Emitterbase Voltage (lc=0) | | 
| ts | BaseCurent 
[Pro | Total Power Dissipation al Tee 25° TO 
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2N6032-2N6033 


THERMAL DATA 


Thermal Resistance Junction-case 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


Collector Cutoff Current 
(Vee =— 1.5V) 


IcEv 


Collector-emitter Sustaining 
Voltage (Vee =— 1.5V, 
Ree = 50Q, L = 2mH) 


Collector-emitter Sustaining 


VCER(sus) 
Voltage 
(Ree = 50Q, L = 15mH) 

VceEo(sus) | Collector-emitter Sustaining 
Voltage (Ig = 0) 

VceE(sat)’ | Collector-emitter Saturation 
Voltage 

VpBeE(sat) | Base-emitter Saturation 
Voltage 


Base-emitter Voltage 


DC Current Gain 
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1128 


Small-signal Current Gain 
Collector-base Capacitance 


for 2N6032 


Vee = 110V 
Vce = 100V 
for 2N6033 
Vce = 135V 
Vce = 100V 


(Ip = 0) 
(Ic = 0) 


Ic = 200MA 


for 2N6032 
for 2N6033 


Ic =200mA 
for 2N6032 
for 2N6033 


Ic = 200mA 
for 2N6032 
for 2N6033 


for 2N6032 
Ic = 50A 
for 2N6033 
lc = 40A 


for 2N6032 
Ic = 50A 
for 2N6033 
Ic = 40A 


for 2N6032 
lc =50A 
for 2N6033 


Ic =40A 


for 2N6032 
Ic = 50A 
for 2N6033 
lc = 40A 


lc =2A 
f = 5 MHz 
le =O 
f = 1 MHz 


Max 


3 
< 
TG 


12 mA 
esse = 150°C 15 mA 
10 mA 
Tease = 150°C 10 mA 


mA 


° 
=| 
> 


120 


110 
140 


ak =“ 
co 
pe) o1 
—_ — 


—_—_ 
oO 
Oo 
oO 


oO 
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Voce = 10V 10 


ne) 
nv 


Vcp = 10V 800 
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2N6032-2N6033 


ELECTRICAL CHARACTERISTICS (continued) 
ee 
for 2N6032 


Ico = 40A Voc = 30V 
Ip1 =— Ibo =4A 


Is/b** Second Breakdown Collector} Vce = 24V 5.8 A 
Current Vce = 40V 0.9 A 

Es/b Second Breakdown Energy | Vee =— 4V 2 
a L=3iouH fee = 08 i es 


* Pulsed : pulse duration = 300 ps, duty cycle = 1.5 %. 
** Pulsed : 1S non repetitive pulse. 


Fall Time 


Safe Operating Areas. DC Current Gain. 
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2N6032-2N6033 


Base-emitter Saturation Voltage. 
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Saturated Switching Characteristics. 
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Collector-base Capacitance. 
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MEDIUM POWER DARLINGTONS 


DESCRIPTION 

The 2N6037, 2N6038 and 2N6039 are silicon epi- 
taxial-base NPN power transistors in monolithic 
Darlington configuration and are mounted in Jedec 
TO-126 plastic package. 

The complementary PNP types are the 2N6034, 
2N6035 and 2N6036 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


erm | ____evms i areansgnen| 
aaa 
oe oo ace oa ae eo Oe 
[tew | Collector Peak Curent ——=~=~=“‘C;~*S*“‘“‘~SSC*C*‘“‘R;SCS~*#*dt;~CA*C*S 
[Ie | Base Curent SOS tn 
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2N6034/35/37-2N603 7/38/39 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Collector Cuttoff Current 
(le = 0) 


IcEO Collector Cutoff Current 
(Ip = 0) 


IcEX Collector Cutoff Current 
(Vep = 1.5V) 


IcBo 


lEBo Emitter Cutoff Current 
(Ic = 0) 


VcEo(sus)” | Collector-emitter Sustaining 
Voltage (Ip = 0) 

Vce(sat)’ | Collector-emitter Saturation 
Voltage 


for 2N6034/37 
for 2N6035/38 
for 2N6036/39 


for 2N6034/37 
for 2N6035/38 
for 2N6036/39 


for 2N6034/37 
for 2N6035/38 
for 2N6036/39 
Tease = 125°C 

for 2N6034/37 
for 2N6035/38 
for 2N6036/39 


for 2N6034/37 
for 2N6035/38 
for 2N6036/39 


lc = 100mA 


Ic =2A 
Ic =4A 


VBE(sat). | Base-emitter Saturation lo =4A 
Voltage 


Base-emitter Voltage 


BE. 
DC Current Gain 
fe 


Small Signal Current Gain 


Collector-base Capacitance 


* 


( ¢) for PNP types 200pF. 
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Ic =2A 


lc =0.75A 
f = 1MHz 
Vcp = 10V 
f = 1MHz 


Pulsed * pulse duration = 300s, duty cycle < 1.5%. 
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Safe Operating Areas. 
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Collector-emitter Saturation Voltage (NPN). 
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2N6034/35/37-2N603 7/38/39 


Saturated Switching Characteristics (NPN). 
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Collector-emitter Saturation Voltage (PNP). 
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GENERAL PURPOSE 


DESCRIPTION 


The 2N6045 is a silicon epitaxial-base NPN transis- 
tor in monolithic Darlington configuration and is 
mounted in Jedec TO-220 plastic package. It is in- 
tended for use in power linear and switching appli- 
cations. The complementary PNP type is the 
2N6042. 


INTERNAL SCHEMATIC DIAGRAMS 


| C 
| 
PNP 3 NPN | 7 


S- 1036/1 S- 1037/1 


ABSOLUTE MAXIMUM RATINGS 


Collector-base Voltage 


Collector-emitter Voltage 


lhe. = | Collector Current 
Collector Peak Current 


Total Power Dissipation at Tcase < 25 °C 


For PNP type voltage and current values are negative. 
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2N6042-2N6045 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.56 


ELECTRICAL CHARACTERISTICS (T,.as- = 25 °C unless otherwise specified) 


| ee 


(Ic = 
(Ip = 
VcEO(sus)* concer emitter Sustaining lc = 100 mA 
Voltage 
VcE(sat)” | Collector-emitter Saturation | Ic =3A Ip =12mA 
Voltage Ic =8A lp =80 mA 
VeeE(sat). | Base-emitter Saturation ieSear Is =80 mA 
Voltage 


Base-emitter Voltage Ic=4A Vee =4V a oo 
Nee DC Current Gain Ic =3A Vcr =4V 1000 20000 
Ic =8A Voce =4V 100 
Small Signal Current Gain Ic =3A Vee aay 
f = 1 MHz 
(le = 


* Pulsed : pulse duration = aa duty cycle =1.5 %. 
For PNP type voltage and current values are negative. 
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7 WicROELECTROMICS 2N6057/58/59 


COMPLEMENTARY DARLINGTON 


mu HIGH GAIN 
» HIGH CURRENT 
a HIGH DISSIPATION 


DESCRIPTION 


The 2N6050, 2N6051 and 2N6052 are silicon epi- 
taxial base PNP transistors in monolithic Darlington 
configuration mounted in Jedec TO-3 metal case. 


They are intended for use in power linear and low 
frequency switching applications. 


The complementary NPN types are the 2N6057, 
2N6058 and 2N6059 respectively. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


SE lae ae 
2N6057 | 2N6058 | 2N6059 

| Vos | Collector-base Voltage (le=0) ||| 00] 
| Vcex | Collector-emitter Voltage (Vee =-15V) Ss | 0 | 80 | 100] 
| Voeo | Collector-emitter Voltage (ls=0) =| 8] to J 
SS 
oon a 
ew (Golecerpak cua 
Tie [Base Cure SS 
| Tota 
Lad 


Parameter PNP 


T stg Storage Temperature — 65 to 200 Fe | 
Max. Operating Junction Temperature 


For PNP types voltage and current value are negative. 
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2N6050/51/52 - 2N6057/58/59 


THERMAL DATA 


Thermal Resistance Junction-case max 1.17 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbol |___farameter___|___Test Gonaiione_{_win. | Typ. | Max. | it 


Collector Cutoff Current | Voce = VcexVee =— 1.5V 


Voce = VocexVee =— 1.5V T, = 150°C 
IcEO Collector Cutoff Current | Voce = 30V for 2N6050/57 
(Ig = 0) Voce = 40V for 2N6051/58 


Voce =50V for 2N6052/59 


for 2N6050/57 
for 2N6051/58 
for 2N6052/59 


VceE(sat)” | Collector-emitter Ic =6A Ip =24mA 2 V 
Saturation Voltage lc =12A Ip =120mA “| V 

VpE(sat). | Base-emitter Saturation | Ilo =12A Ig =120mA 4 V 
manages 


Nee* DC Current Gain Ic = 6A Voce =3V 750 
lc =12A Ver =3V 100 
Transition Frequency Io =5A Voce =3V f=1MHz = ta Sie Gea 


* Pulsed : pulse duration = 300s, duty cycle = 1 5%. 
For PNP types voltage and current values are negative 


eat emitter 
Sustaining Voltage 
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COMPLEMENTARY POWER DARLINGTON 


DESCRIPTION 


The 2N6053 is a silicon epitaxial base PNP transis- 
tor in monolithic Darlington configuration and are 
mounted in Jedec TO-3 metal case. They are inten- 
ded for use in power linear and switching applica- 
tions. 


The complementary NPN type is the 2N6055. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter PNP 


2N6053 
2N6055 


Collector-base Voltage (le = 0) aT ee 
| Voeo | Collector-emitter Voltage (l=0) | 
Ftc | Collector Curent SSC~“—*~*s—‘“‘“‘“‘—*S*S*drSC“‘C=“S™SC*C*C*‘“CAN'C™ 
| ip | Basecurent tm 


For PNP type voltage and current values are negative. 
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2N6053/55 


THERMAL DATA 


Thermal Resistance Junction-case max 1.75 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


[Symbor] Parameter | __Test Conditions | win. | Typ. | Max. | Unit 


IcEX Collector Cutoff Current Voce =60V Veg =— 1.5V Eee ae 
5 mA 


Vee =60V Vege =— 1.5V T, = 150°C 


ened tk ee 
(Ip = 0) 
Ned Fal i El 
(Ic = 0) 
a elated glee 
____._ |. Sustaining Voltage. __ | sis ae ge 2, as a lls 
saturation Voltage Ic = 8A lp =80mA 3 V 
Voltage 


Vaewon’ | Base-emiter Votage [ip=4A Verwav—SC=*sSSiYid 


Hre* DC Current Gain lc =4A Voce =3V 750 
Ic =8A Vcr =3V 100 
Transition Frequency lc=3A  Vce=3V f=iMHz | 4 | | | Miz | 
& 


Collector-base Vcop =10V Ie =0 f = 1MHz 
* Pulsed . pulse duration = 300us, duty cycle = 1 5%. 


Capacitance for NPN Type 
For PNP type voltage and current values are negative 


for PNP Type 
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fy, SGS-THOMSON = =—S—s2NG107/09/11 
SF iicRoELECTROMICS 2N6288/90/92 


GENERAL PURPOSE COMPLEMENTARY PAIRS 


DESCRIPTION 


The 2N6107, 2N6109, 2N6111, 2N6288, 2N6290 
and 2N6292 are epitaxial-base silicon transistors in 
Jedec TO-220 plastic package. They are intended 
for a wide variety of medium power switching and li- 
near applications. 

The PNP types are the 2N6107, 2N6109, 2N6111 


and their complementary NPN types are the 
2N6292, 2N6290 and 2N6288 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


PNP 
[a 


| Voro | Collector-base Voltage (le=0) | 8 ||| 
Collector-emitter Voltage (Ree = 100 Q) | go | 60 | 40 | 
Collector-emitter Voltage (Ig = 0) 
| ts | BaseCurent 
Total Power Dissipation at Tcase < 25 °C 

| = 65t0150 


Storage Temperature — 65 to 150 
Junction Temperature 


For PNP devices voltage and current values are negative 
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2N6107/09/11-2N6288/90/92 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthy-amb Thermal Resistance Junction-ambient 


for 2N6111/2N6288 
Vce= 60V_ for 2N6109/2N6290 
for 2N6107/2N6292 


Collector Cutoff 
Current 
(Vee =— 1.5 V) 


for 2N6111/2N6288 
Voe= 50V_ for 2N6109/2N6290 
for 2N6107/2N6292 


Collector Cutoff for 2N6111/2N6288 1 mA 
Current (lg = 0) Voce= 40V_ for 2N6109/2N6290 1 mA 
for 2N6107/2N6292 1 mA 

mA 

V 


lEBo Emitter Cutoff Vep =5V 1 
Current (Ic = 0) 
Vceo(sus) | Collector Emitter for 2N6111/2N6288 
Sustaining Voltage for 2N6109/2N6290 
for 2N6107/2N6292 
VceER(sus) | Collector Emitter Ree = 100 ohm 
Sustaining Voltage for 2N6111/2N6288 
for 2N6109/2N6290 
for 2N6107/2N6292 


VceE(sat)” | Collector-emitter | Ic =2A ig =0.2A for 2N6111/2N6288 
Saturation Voltage| Ic = 2.5 Alp =0.25 Afor 2N6109/2N6290 
lc =3A Ip =03A for2N6107/2N6292 


<< 


lc=7A Ip=3A 


VBE(on) | Base-emitter lc =2A Voe =4A for 2N6111/2N6288 
Voltage Ic =2.5 AVce =4A for 2N6109/2N6290 
lc =3A Vee =4A for2N6107/2N6292 


lc =7A Vcr =4A 


NrE DC Current Gain | Ic =2A Voce =4A for 2N6111/2N6288 
lc =2.5 AVce =4A for 2N6109/2N6290 
lc=3A Voce =4A for 2N6107/2N6292 
lo=7A Voe=4A 
a 
i 


* 
e 


Small Signal Ic =0.5A Voce =4V_ f =50 KHz 20 
Current Gain 
Transition Ic =0.55A Voce =4V_ for NPN Types 10 
Frequency Ilo =0.5 A Voce =4V_ for PNP Types 4 


Cebo Collector-base Vop =10 Vf =1 MHz 
Capacitance 


N 
Ol 
Oo 
TN 


N N 


* Pulsed : pulse duration = 300us, duty cycle = 1.5 %. 
For PNP types voltage and current values are negative. 
For characteristic curves see the BD533 (NPN) and BD534 (PNP) series. 
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MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 


The 2N6121, 2N6122 and 2N6123 are silicon epi- 
taxial-base NPN power transistors in Jedec TO-220 
plastic package, intended for use in medium power 
linear and switching applications. 


The complementary PNP types are the 2N6124, 
2N6125 and 6126 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


NPN |2N6121/2N6122/2N6123 
PNP* |2N6124)2N6125|2N6126 


— 65 to 150 
Junction Temperature 150 


For PNP type voltage and current values are negative. 
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2N6121/22/23/24/25/26 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthy-amb | Thermal Resistance Junction-ambient 


IcBo Collector cutoff Current for 2N6121/24 Vcp 
(le =0) for 2N6122/25 Vcp 
for 2N6123/26 Vcp 


IcEX Collector cutoff Current for 2N6121/24 Vcge 
(Vee =— 1.5 V) for 2N6122/25 Vce 
for 2N6123/26 Vce 
Tease = 125 °C 
for 2N6121/24 Voce 
for 2N6122/25 Vce 
for 2N6123/26 Vce 


IcEO Collector cutoff Current for 2N6121/24 Vce 
(Ip = 0) for 2N6122/25 Vce 
for 2N6123/26 VceE = 


kel a MS 
(Ic = 
VcEO(sus)” SaeeE emitter Sustaining for 2N6121/24 
Voltage Ic = 100 mA for 2N6122/25 
for 2N6123/26 
VceE(sat)’ | Collector-emitter Saturation | Ic =1.5A Ip =0.15A 
Voltage lc =4A Ip=1A 


Base-emitter Voltage Ic =1.5A Voce =2V 


E* DC Current Gain =1. Vce=2V 
for 2N6121/24 
for 2N6122/25 
for 2N6123/26 
= Vcr =2V 
for 2N6121/24 
for 2N6122/25 
for 2N6123/26 


Ate Small Signal Current Gain lc =1A 
f = 1 MHz 


* Pulsed : pulse duration = 300ps, duty cycle = 15 %. 
For PNP types voltage and current values are negative. 
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Power Rating Chart. 
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Collector-emitter Saturation Voltage (PNP types). 
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2N6121/22/23/24/25/26 


Base-emitter Saturation Voltage (PNP types). 


Base-emitter Saturation Voltage (NPN types). 
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2N6121/22/23/24/25/26 


Saturated Switching Characteristics (NPN types). Saturated Switching Characteristics (PNP types). 
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7 WicRoOELECTRONICS 2N6285/86/87 


COMPLEMENTARY POWER DARLINGTONS 


DESCRIPTION 


The 2N6282, 2N6283 and 2N6284 and the comple- 
mentary PNP types 2N6285, 2N6286, 2N6287 are 
epitaxial-base silicon transistors in monolithic Dar- 
lington configuration in Jedec TO-3 metal Case. 
They are intended for general-purpose amplifier and 
low-frequency switching applications. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


PNP |2N6282|2N6283)2N6284! 
jovmet | _Paremey sr esrsesnance 
| Veco | Collector-emitter Voltage (Ip=0) || 80100 
| Voso | Collector-base Voltage (le=0) || 80 | 100 


Emitter-base Voltage (Io = 0) ie ee 


[le | Base Curent 
[Pisr | Total Power Dissipation at Tease 225° 


For PNP types voltage and current values are negative. 
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THERMAL DATA 


Thermal Resistance Junction-case Max 1.09 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbol | Parameter | Test Gonditions | Min. | Typ | Max. | Unit 


IcEo Collector Cutoff Current for 2N6282, 2N6285 
(Ip = 0) Voce = 30V 1 mA 

for 2N6283, 2N6286 
Vce = 40V 1 mA 

for 2N6284, 2N6287 
Voce = 50V 1 mA 


Se tol la 
(Ic = 0) 
IcEV Collector Cutoff Current Voce =rated Vcso ia pees 
(Vee =— 1.5V) Vce =rated Vcgo 5 mA 
Tcase = 150°C 


VceEo(sus)* | Collector-emitter Sustaining Ilo = 0.1A 
Voltage (Ig = 0) for 2N6282, 2N6285 60 
for 2N6283, 2N6286 80 
for 2N6284, 2N6287 100 
VceE(sat)’ | Base-emitter Saturation Ic = 10A lg =40mA 
Voltage Ic =20A Ip = 200mA 
VpeE(sat). | Collector-emitter Saturation Ic = 20A lp = 200mA 
ae 


Base-emitter Voltage Ic = 10A Vee =3V 


DC Current Gain loc = 10A Voce =3V 750 18000 
Ic =20A Vce =3V 100 


4 Collector-base Capacitance | Vcg = 10V le =0 
f = 0.1MHz 
for 2N6282, 2N6283, 2N6284 
for 2N6285, 2N6286, 2N6287 


6 Small Signal Current Gain lc =10A Voce =3V 300 
f = 1KHz 


* Pulsed : pulse duration = 300ps, duty cycle < 2%. 
For PNP types voltage and current values are negative. 
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DC Current Gain (PNP types). Collector-emitter Saturation Voltage (NPN types). 
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Small Signal Current Gain (PNP types). 
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POWER DARLINGTON TRANSISTORS 


DESCRIPTION 


The 2N6386, 2N6387 and 2N6388 are silicon epi- 
taxial-base NPN transistors in monolithic Darling- 
ton configuration and are mounted in Jedec TO-220 
plastic package. 


They are intended for use in low and medium fre- 
quency power applications. 


INTERNAL SCHEMATIC DIAGRAM 


R1 Typ. 10kQ 
R2 Typ. 150Q 


ABSOLUTE MAXIMUM RATINGS 


Collector-base Voltage (Ig = 0) 


Collector-emitter Voltage (Vee =— 1.5V) | 40 | 60 | so | v | 
| Voen | Collector-emitter Voltage (Ree <1000) | 40 || 80 | 
| Voeo | Collector-emitter Voltage (Is=0) | | | BO | 
| lc | CollectorCurent, = 8 tt 
[ts [Base Curent SC~<“—~sS*~—~SsSSSSC‘“‘tSCSCSC*d?SCS CS 

|= 65t0150 | 


Storage Temperature —~ 65 to 150 
seeseaaees 
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2N6386-2N6387-2N6388 


THERMAL DATA 


Thermal Resistance Junction-case 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Collector Cutoff Current 
Vee =— 1.5V) 


IcEO Collector Cutoff Current 
(Ig = 0) 


ee cc 
(Ico = 


VcEO(sus)” See Sustaining 
Voltage (lp = 0) 

VcER(sus) | Collector-emitter Sustaining 
Voltage (Rge = 10022) 

VceEv(sus)” | Collector-emitter Sustaining 
Voltage (Vee =— 1.5V) 


VcE(sat)’ | Collector-emitter Saturation 
Voltage 


Base-emitter Voltage 


: DC Current Gain 


Voce =40V 
Voce = 60V 
Vce = 80V 


Tease = 125°C 


Voce = 40V 
Voce = 60V 
Voce = 80V 


Ic = 200mMA 


Ic = 200mMA 


Ic = 200MmA 


for 2N6386 
Io =3A 


Max 


for 2N6386 
for 2N6387 
for 2N6388 


for 2N6386 
for 2N6387 
for 2N6388 


for 2N6386 
for 2N6387 
for 2N6388 


for 2N6386 
for 2N6387 
for 2N6388 


for 2N6386 
for 2N6387 
for 2N6388 


for 2N6386 
for 2N6387 
for 2N6388 


lp =6mA 


for 2N6387 and 2N6388 


Ic =5A 
for 2N6386 
lc =8A 


lp =10mA 


lp = 80mA 


for 2N6387 and 2N6388 


ic = 10A 


for 2N6386 
Ic = 3A 


lp = 100mA 


VceE = 3V 


for 2N6387 and 2N6388 


Ic = 5A 
for 2N6386 
lc = 8A 


Voce =3V 


Vee = 3V 


for 2N6387 and 2N6388 


lc = 10A 


for 2N6386 
lc = 3A 


Voce =3V 


Vce =3V 


for 2N6387 and 2N6388 


Ic =5A 
for 2N6386 
Ic =8A 


Voce =3V 


Voce =3V 


for 2N6387 and 2N6388 


Ic = 10A 


* Pulsed : pulse duration = 300us, duty cycle = 1.5% 
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2N6386-2N6387-2N6388 


ELECTRICAL CHARACTERISTICS (continued) 


Paralled-diode Forward 
Voltage 


for 2N6386 
lai Second Breadkdown Voce = 25V 2.6 A 
Collector Current 


Symbol Test Conditions | Min. | Typ. | Max. | Unit_| 
Ir =8A 
Es/b Second Breakdown Energy L=12mH Ree = 1002 120 mJ 
Vee =-—1.5V Ic =4.5A 


Nte Small Signal Current Gain lc =1A 
Voce = 10V f = 1MHz 20 
1000 
Ve" 
4 V 
for 2N6387 and 2N6388 
lr =10A 4 V 
* Pulsed : pulse duration = 300us, duty cycle = 1.5%. 
** Pulsed : 1s non repetitive pulse. 


Vce = 10V f = 1KHz 
Ccso Collector-base Capacitance | I_e =0 Vop = 10V 200 pF 
f = 1MHz 
For characteristic curves see BDX33/BDX34 series. 
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POWER LINEAR AND SWITCHING APPLICATIONS 


DESCRIPTION 

The 2N6486, 2N6487 and 2N6488 are silicon epi- 
taxial-base NPN transistors mounted in Jedec TO- 
220 plastic package. 

They are intended for use in power linear and swit- 
ching applications. 

The complementary PNP types are the 2N6489, 
2N6490 and 2N6491 respectively. 


INTERNAL SCHEMATIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter NPN |2N6486/2N6487|2N6488 
PNP* |2N6489/2N6490/2N6491 
Collector-base Voltage (le = 0) 70 
Collector-base Voltage (Vge = 1.5V ; Ree = 100) 


Prot Total Power Dissipation at Tcase < 25°C 75 
Tease S$ 25°C 1.8 
T stg Storage Temperature 
Junction Temperature 


* For NPN types voltage and current values are negative. 
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2N6486/87/88/89/90/91 


THERMAL DATA 


Rth j-case 
Rth J-amb 


Collector-cutoff Current 


(Ip =0) 


Collector-cutoff Current 
(Vee =— 1.5V, Ree 


Collector-cutoff Current 
(Ree = 1002) 


Emitter-cutoff Current 
(Ic = 0) 


Collector-emitter Sustaining 
Voltage (Ig =0) 


VcER(sus)” | Collector-emitter Sustaining 
Voltage (Ree = 1002) 
VceEX(sus)” | Collector-emitter Sustaining 
Voltage 
(Vee =— 1.5V, Ree = 1002) 


Collector-emitter Saturation 


Voltage 


VcEO(sus)” 


Ea Base-emitter Voltage 
a DC Current Gain 


Small Signal Current Gain 


= 100 Q) 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 


for 2N6486/89 Vce = 20V 
for 2N6487/90 Vce = 30V 
for 2N6488/91 Vce = 40V 


for 2N6486/89 Vce = 45V 
for 2N6487/90 Vce = 65V 
for 2N6488/91 Vce = 85V 
Tease = 150°C 

for 2N6486/89 Vce = 40V 
for 2N6487/90 Vce = 60V 
for 2N6488/91 VcE = 80V 


for 2N6486/89 Vce = 35V 
for 2N6487/90 Vce = 55V 
for 2N6488/91 Vce = 75V 


Ic = 200mA 

for 2N6486/89 
for 2N6487/90 
for 2N6488/91 


lc = 200mA 

for 2N6486/89 
for 2N6487/90 
for 2N6488/91 


Ic = 200mA 

for 2N6486/89 
for 2N6487/90 
for 2N6488/91 


Ic=5A 
Ic = 15A 
Ic=5A 
lc=15A 
Ic=5A 
Ic =15A 


* Pulsed : pulse duration = 300us, duty cycle < 2%. 
For PNP types voltage and current values are negative. 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 


The 2N6497/98/99 are silicon multiepitaxial mesa 
NPN transistors in Jedec TO-220 plastic package 
particularly intended for switch-mode applications. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Ves | Emiterbase Volage(ic=0)—=SC=“‘*‘“‘*‘“‘dTSSC*C‘“‘CQ)ES‘C‘;‘C‘*’ 
r 
[is | Base Curent SSCSCSC—SCS 2 


[Unit _| 
om 


Total Power Dissipation at Tcase < 25°C i: Tae 
Storage Temperature — 65 to 150 °C 
Junction Temperature ae eae ce 
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2N6497/8/9 


THERMAL DATA 


Thermal Resistance Junction-case Max 1.56 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


Symbol [Parameter | Test Conditions | win. | tp. | Max. | Unit 


Collector-cutoff Curent for 2N6497 
(Vee =— 1.5V) Voce =350V 
Vee = 175V Tease = 100°C 
for 2N6498 
Voce = 400V 
Vee =200V-_ Tease = 100°C 
for 2N6499 
Voce = 450V 
Voce = 225V 


for 2N6497 
Ic =25mA for 2N6498 
for 2N6499 


hee* DC Current Gain Ico =2.5A Voce = 10V 10 
Ic =5A Voce = 10V 3 


VcE(sat)” | Collector-emitter Saturation Ic =2.5A Ip =0.5A 
Voltage for 2N6497 1 V 
for 2N6498 1.25 V 
for 2N6499 1.5 V 
Ic =5A l3 = 2A all types 5 V 
t 


on Turn-on Time Ic =2.5A lpi =0.5A 
Ipo =-1A Vec = 125V 

ts Storage Time Io =2.5A lg; =0.5A 1.8 us 
Ip2 =-—1A Voc = 125V 

tr Fall Time lo = 2.5A lpi =0.5A 
Ipo =-— 1A Veco = 125V 


* Pulsed : pulse duration = 300us, duty cycle = 1.5%. 


rer emitter Sustaining 
Volage (Ip =0) 


VcEO\(sus) 


Safe Operating Areas. DC Current Gain. 
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Collector-emitter Saturation Voltage 
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Collector-emitter Saturation Voltage. 
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2N6497/8/9 


Clamped Reverse bias Safe Operating Areas. 
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Figure 1 : Clamped Es/b Test Circuit. 


TEST CONDITIONS : 


5V 2 |-Vep| 2 2V 
Ic/lp = 4 


2lp1 2 |-Ip9| > Ie 
tp = adjusted for nominal Ic 
Res = Adjusted for Ipe 
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HIGH VOLTAGE POWER SWITCH 


DESCRIPTION 

The 2N6544 and 2N6545 are multiepitaxial mesa 
NPN transistors in Jedec TO-3 metal case. They are 
intended for high voltage, fast switching applica- 
tions. 


INTERNAL SCHEMATIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter =| N44 | 2NG545 | Unit _| 
(clamped) Collector-emitter Voltage (Vee =— 5V) 
| Veso | Emitier-base Voltage (Ic=0) | LC 
| tc | CollectorCurrent 
Collector Peak Current (tp = 10ms) 
Ee! ey es 
ee 

| sc 


Total Power Dissipation at Tcase < 25°C 
Storage Temperature °C 
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2N6544-2N6545 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T ase = 25°C unless otherwise specified) 


[symbei [Parameter [Test condone [ win. [ Typ. [woe [Uni 


Ices Collector Cutoff Current for2N6544 Vcre =650V 
(Vee =0) for2N6545 Vcr =850V 
Tease = 100°C 

for 2N6544 Voce = 650V 
for2N6545 Vce 


Teese = 100°C 
for2N6544 Vce =650V 
for 2N6545 


(Ico = 
VcEO(sus)” ae emitter Sustaining | Ic = 100mA 
for 2N6544 300 V 
for 2N6545 400 V 


Voltage (Ig =0) 
Ic/Ip =5 


L = 180nH 
Vee =— 5V 
Tease = 100°C 

Velamp = rated Vcex(sus) 
Ic = 4.5A 
for 2N6544 
for 2N6545 


Collector Cutoff Current 
(Ree = 50Q) 


IcER 


Collector-emitter Sustaining 
Voltage (clamped Eg/p) 


VcEX sus 


Velamp = rated Vceo(sus) — 100V 
Ic =8A 

for 2N6544 

for 2N6545 


Is/b Second Breakdown Collector] t = 1s (non repetitive) 0.2 A 
Current Vce = 100V 


Es/p Second Breakdown Energy 


DC Current Gain 


Collector-emitter Saturation 
Voltage 


> 
Tn 
m ~~ 
* 
+ ~— 


VCE(sat) 


heads = 100°C 
Ic = 5A 


Base-emitter Saturation 
Voltage 


case = 100°C 
Ic = 5A 


Transistion Frequency Ic = 0.3A Vce = 10V 
f = 1MHz 
Ccso Collector-base Capacitance | Vcp = 10V 
f = 1MHz 
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2N6544-2N6545 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol Test Conditions tte} Tye. Mex, | Ut 
tn [rear Tine pests Loa a! 

Ic=5A Veo = 250V 
Fall Time Beebe 


ts Storage Time INDUCTIVE LOAD 
Ic = SA(pk) 
lpi = 1A Vee =— 5V 
L =180nH 
tt Fall Time case = 100°C 
for2N6544 = Velamp = 350V 
for2N6545 = Velamp = 450V 


* Pulsed : pulse duration = 300us, duty cycle = 1.5%. 
For characteristic curves see the BUX47 type. 
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NPN HIGH VOLTAGE POWER TRANSISTORS 


a SWITCHING REGULATORS 

x INVERTERS 

mw SOLENOID AND RELAY DRIVERS 
» MOTOR CONTROLS 

» DEFLECTION CIRCUITS 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


High voltage, high speed switching power transis- 
tors suited for use on the 220 and 380V mains. 


ABSOLUTE MAXIMUM RATINGS 


[Symbol| Parameter NG 7 
350 | 400 | 450 
Emitter-base Voltage (Ic = 0) 


| ts | BaseCurent 
W 
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2N6671/2N6672/2N6673 


THERMAL DATA 


Thermal Resistance Junction-case Max TAg 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbei[ Parameter [test Condens [wins | tym. [wos | Uni 


Collector Cutoff Current |Vce =Vcev Vee =— 1.5V | ae 
mA 


Voce =Vcev Vee =— 1.5V Te = 125°C 


= a ha HO Ha 
(Ic = 


Saas Emitter Lo =25mH 
300 V 
350 . 
400 


Sustaining Voltage for 2N6671 
for 2N6672 
for 2N6673 


Lo =170uH 


Clamped Voltage 


Ic =5A lpi =—lpo =A 
for 2N6671 
for 2N6672 
for 2N6673 

Ic = 8A lpi =—Ipe =3A 
for 2N6671 
for 2N6672 

for 2N6673 


Tek — 


Collector-emitter 
Saturation Voltage 


VBE(sat).| Base-emitter Saturation | Ic =5A Ip =1A 
Voltage 


Io =5A Vor = 3V ce ae eS ae 


rhe Small Signal Current lc =0.2A Voce =10V f=1MHz Le) ee | 
Gain 


RESISTIVE LOAD 


Delay Time Veco = 125V Ic =5A 

Rise Time Vep =—6V Ip;i =1A 
Rise Time Vec =125V Ic =5A 
Veep =—6V lei =1A 


= 100°C 


awh, 
. —k, 
a lyr 


Storage Time Veco = 125V Ic =5A 7 
Fall Time Veep =—6V Ip1=—Ilpo =1A 
: Storage Time Voc =125V Ic =5A = 
ty Fall Time Vep =—-6V Ipi =—Ip2=1A 
Te = 100°C 


ee f SGS-THOMSON 
sane 4 iicRoELECTROMICS 


2N6671/2N6672/2N6673 


Figure 1: Test Circuit RBSOA. 


Ry < 252 
Regi 18 22 (NON INDUCTIVE) 


L 170 pH 


—_— Vcc : 125V 


Vepi (1) 
wI18V 


(1) Adjust for Is; and Ig2+ 1A 
* SW1 and SW2 : Electronic Switches 
Di-D2 = BYW100 


Figure 2 : Maximum Operating Conditions for Switching between Saturation and Cut-off. 


VcEo RATING 
uc MINUS 100 V 


CLAMPED 
Vcex RATING 


= 
~ 
Cc 
@ 
tee 
he 
2 
oO 
— 
ie) 
~ 
oO 
= 
re) 
o 
L 


Vce. collector emitter voltage (V) 
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kg, SGS-THOMSON 2N6674 
7 incroeectrowics 2N6675 


NPN HIGH VOLTAGE POWER TRANSISTORS 


a SWITCHING REGULATORS 

a INVERTERS 

a» SOLENOID AND RELAY DRIVERS 
» MOTOR CONTROLS 

=» DEFLECTION CIRCUITS 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


High voltage, high speed switching power transis- 
tors suited for use on the 220 and 380V mains. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter Voltage (Veg =—1.5V) 450 650 
Re ae! BY 
a 
| le | BaseCurent 
[Prot | Total Dissipation atT.<25 SSCS~*S 
[—T, | Wax. Operating Junction Temperature 
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2N6674-2N6675 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 
Symbol Test Conditions 
Icev Collector Cutoff Vce =Vcev Vee =— 1.5V 
Current Vee =Vcev Vee =-1.5V Te = 100°C 
Emitter Cutoff Veg =7V 2 mA 
Current (Ic = 0) 
VcEo(sus)” | Collector Emitter Ic =0.2A Lo =25mH for 2N6674| 300 V 
Sustaining Voltage for 2N6675| 400 V 


VceEx(sus)” | Collector-emitter lc =10A Lo = 50uH 
Sustaining Voltage | Ip =2A Rep = 2Q 
Ves =— 4V 
for 2N6674 350 V 
for 2N6675 450 V 


VceE(sat)” | Collector-emitter lp =2A 
Saturation Voltage lp =2A Te = 100°C 
Ip =5A 
VBE(sat)” Base-emitter lc = 10A Ip =2A 
Saturation Voltage 


DC Current Gain lc = 10A Voge =2V z= 


Ne Small Signal Ic =1A Voce =10V f=5MHz 3 10 
Current Gain 


RESISTIVE LOAD 


Voc =135V Io = 10A 
Veep =-6V—Ie# p= 20us 


Vcc =135V Ic =10A tp = 20us 
Veep =-6V Ipi1 =2A Te = 100°C 
Voc =135V Ico =10A tp = 20us 
Vep =—6V_ lpi =—Ipe =2A 


Voc =135V Ic =10A tp = 20us 
Vepp =—6V_ Ipi =—IBpo =2A 


INDUCTIVE LOAD 


Symbol | Parameter | Test Conditions | Min. | Typ. | Max. | Unit _| 


Crossover Time Vec = 135V Ic =10A lc = 50uH 


Roe =13.50 Is; =—Ipo =2A 
* Pulsed * Pulse duration = 300 pts, duty cycle = 2 %. 


Velamp -_ Vcex c= 25°C 
Te = 100°C 


2/3 
f SGS-THOMSON 
= S47 MICROELECTRONICS 
1172 


2N6674-2N6675 


Figure 1 : Test Circuit RBSOA. 


Ri < 13.59 
Repi 92 (NON INDUCTIVE) 


=e Vcc - 


(1) Adjust for Ip: AND Ip2 = +2A 
* SW1 AND SW2 Electronic Switches 
Di-D2= BYW 100 


Figure 2 : Maximum Operating Conditions for Switching between Saturation and Cut-off. 


— 
oO 
> 


2N 6674 


ua 2N 6675 


tes IOS CLAMPED 


Vcex RATING 


Ic, collactor current (A) 


100 200 300 400 


Vce_. collector-emitter voltage (V) 


3/3 

f SGS-THOMSON ss 
fF MICROELECTRONICS 

1173 


kg SGS-THOMSON 2N6676 
7 wcroe.ectrowics 2N6677/2N6678 


NPN HIGH VOLTAGE POWER TRANSISTORS 


a» SWITCHING REGULATORS 

» INVERTERS 

a» SOLENOID AND RELAY DRIVERS 
» MOTOR CONTROLS 

a» DEFLECTION CIRCUITS 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 


High voltage, high speed switching power transis- 
tors suited for use on the 220 and 380 V mains. 


ABSOLUTE MAXIMUM RATINGS 


T, Max. Operating Junction Temperature 
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2N6676/2N6677/2N6678 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


[Symbol | Parameter [Test Conditions + Min. | Typ. | Max. 


IcEv Collector Cutoff Vee =Vcev Vee =— 1.5V 0.1 mA 
Current 1 


Voce =Vcev Vee =—1.5V Te. = 100°C 


lEBo Emitter Cutoff Veg = 8V 2 mA 
Current (Ic = 0) 


VceEo(sus)* | Collector Emitter : Lo = 25mH 
Sustaining Voltage for 2N6676 


V 
for 2N6677 V 
for 2N6678 V 


Collector Emitter Lo = 50uH 

Sustaining Voltage 
for 2N6676 350 V 
for 2N6677 400 V 
for 2N6678 450 V 


VceE(sat)* | Collector-emitter Ic = 15A Ip =3A 1 V 
Saturation Voltage | lc = 15A lp =3A ec = 100°C 2 

VeE(sat)* | Base-emitter Ic = 15A lp =3A 1.5 V 
Saturation Voltage 


h DC Current Gain lc = 15A Voce =3V > ia 


FE* 
Nte Small Signal Ic =1A Vee =10V f = 5MHz 3 10 
Current Gain 


RESISTIVE LOAD 


Symbol Test Conditions 
Delay Time Vec =200V Ico =15A tp = 20us 
Rise Time Veep =—6V_ Ipi1 =3A 


Vep =—6V Ip1=3A Te. = 100°C 


Storage Time Voc =200V Ic =15A 
Fall Time Ven =—6V Ip1 =—Ilpo =3A 


Storage Time Voc = 200V 
Fall Time Vep =— 6V_ Ip; =—Ip2 =3A 
¢ = 100°C 


VCEX(sus)* 


—_- 
(ad 


te 


se - 
~ n 


INDUCTIVE LOAD 


Crossover Time Voc =200V Ic =15A Lo = 50uH 
Re =13.5Q Ipi =—Ipo =3A 
Velamp = Vcex To = 25°C 


Symbol 


“Pulsed : pulse duration = 300s, duty cycle = 2%. 
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2N6676/2N6677/2N6678 


Figure 1 : Test Circuit RBSOA. 


RL Ss 1352 
(NON INDUCTIVE) 


Vea1 1) VBB2 
w18V ~6V 


(1) Adjust for IB1 and IB2= +3A 
* SW1 and SW2 Electronic Switches. 
Di —- D2 = BYW 100 


Figure 2 : Maximum Operating Conditions for Switching between Saturation and Cut-off. 


15A 


a 2N 6676 
2N 6677 
a” 2N 6678 
Tc < 100°C 
CLAMPED 
VCEX RATING 
1) 100 200 300 400 


Ic. col ector current (A) 


Vee. collector emitter voltage (V) 
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SWITCHING AND GENERAL PURPOSE 


DESCRIPTION 


The 2N6702 is a silicon multiepitaxial planar NPN 
transistor and is mounted in Jedec TO-220 plastic 
package. 


It is intended for various switching and general pur- 
pose applications. 


INTERNAL SCHEMATIC DIAGRAM 


Cc 


ABSOLUTE MAXIMUM RATINGS 


2 


— 65 to 150 


T, Junction Temperature 
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2N6702 


THERMAL DATA 


Thermal Resistance Junction-case Max 


ELECTRICAL CHARACTERISTICS (T,2<. = 25°C unless otherwise specified) 


Symbol Test Conditions | Min. | Typ. | Max. | Unit_ 
IcEv Collector Cutoff Current Voce = 140V 100 LA 
(Vee =— 1.5V) Vce = 140V 
at Nesee = 125°C 1 mA 
leso | Emitter Cutoff Current 100 | pA 
(Ic = 0) 
Vceo(sus)* | Collector-emitter Sustaining lc = 100mA V 
Voltage (Ip =0) 
Voce(saty. | Collector-emitter Saturation | Ic =5A lp =0.5A 0.8 V 
Voltage lc =7A lp =0.7A 1.5 V 
VBE(sat) | Base-emitter Saturation Ic =5A Ip=0.5A 1.5 V 
Voltage 
Nee* DC Current Gain Io =0.2A Voce =2V 30 
Ic =5A Vce =2V 20 
te Small Singal Current gain Ic = 0.5A Voce = 10V 4 
f = 5MHz 
fr Transistion Frequency Ic = 0.5A Vo =10V 20 
f = 5MHz 
Ccso Collector Base Capacitance | I_e =0 Vop = 10V 50 
f = 100KHz 


* Pulsed : pulse duration = 300usec ; duty cycle < 2%. 
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{ SGS-THOMSON 2N6931 
7 iicROELEcTRONICS 2N6932 


NPN HIGH VOLTAGE POWER TRANSISTORS 


a OFF-LINE POWER SUPPLIES 
a HIGH-VOLTAGE INVERTERS 
a SWITCHING REGULATORS 


TO-218 


INTERNAL SCHEMATIC DIAGRAM 


DESCRIPTION 

High-voltage, high-speed, switching power 
transistors suited for use on medium voltage 
supply. 


ABSOLUTE MAXIMUM RATINGS 


[symboi|——~—=S*Parameter———=SSS*~*~*~*”~C NSB _| BNO | Unit | 
2 
 Voex | ColiectoremitterVolage SSCS 
Voss | Calestrantise Vtegs ipo] 900 | — 200 
[Veso | Emitterbase Volge —SSSS~*=~idISCSC“‘C#(NCOON’#CCO#d;'S«C@d’ 
[lc | Gollestor Curent SS SSC™~—<“—sSSSCSTSSC~‘iOCSC™C~C*‘idL“CAC 
= len | Collector Peak Current a ee 
Ftp |[Basecuret SS CSC~“—*S*S*~*~—“‘iYSC“‘(CSSCCTC*” 
| lem | Base Peak Current 
pole | rr 

#2 


th 


Pl< 


qT 


ie) 
le 
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2N6931/2N6932 


THERMAL DATA 

Rthy-case | Thermal Resistance Junction-case Max 0.83 °C/W 
TL Maximum Lead Temperature for Soldering Purpose 235 °C 

ELECTRICAL CHARACTERISTICS (Tcase = 25°C unless otherwise specified) 


[Symbet [Parameter [Test Gonaiions win. [ typ. [ wax. [Unit 


Icev Collector Cutoff Voce =Vcev Vee =— 1.5V 
Current 


Voce = Vcev Vee =— 1.5V Te. = 100°C 


Emitter a Vep = 8V 
Current (Ic = 


Vceo(sus)’ | Collector ae 
Sustaining Voltage 


VEBO Emitter-base 
Voltage (Ic = 0) 

VceE(sat)” | Collector-emitter Ic = 10A = V 

Saturation Voltage lc = 10A Ip =2A V 

VBE(sat)* Base-emitter lc = 10A lp =2A 1.5 V 

saturation Voltage 2 = 10A lp =2A = 100°C 1.5 V 


for 2N6931 
for 2N6932 


| hee | DC Current Gain c=10A VceE = 


Crossover Time Velamp = VcEx 


See fig. 1 


Ate Small Signal Current : =1A Voce =10V f=5 MHz 2 
Gain 
Cape Collector-base Vop =10V f =1MHz 300 pF 
Capacitance 
RESISTIVE LOAD 
tg Delay Time 
tr Rise Time Ro = 302 lIs1 =—lpe =2A 
ts Storage Time 
ty Fall Time 
INDUCTIVE LOAD 
ts Storage Time Voc = 50V Ic = 10A 
ty Fall Time Lo = 150nH lpi =—IlBpe =2A 
tc 
di 


Turn-on Current Slope 


* Pulsed : Pulse duration = 300us, duty cycle = 2% 


Collector-emitter 


Sustaining Voltage Lo = 150uH lpi =—|lpo =2A 
Rep = 2.2Q Velamp = Vcex 
Te = 100°C See fig. 3 
for 2N6931 


for 2N6932 
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Figure 1 : Switching Time Measurements. 


R, 300 


SW2 (2) 
O 


L 015mH & 


SW11 (2) 


BYT 12 600 


veasz7avils 


SL Vec 3) 


30s MIN 


Rep2 VCLAMP 
VCEX 


VBICLAMP) 
ob Vv 


vEevV 


Adjust for ls1 and Ip2 + 2A. Q1,Q2 BUT60 
SW1 Closed for tg, tr, ts, t, SW1 Open for te Q3 BD243 
SW2 Closed for tc, Open for ta, tr, ts, te Q4 BD244 
Vcc : 300V for ta, tr, ts, tr D1,D2 BYW100 
Vec : 50V for te 


Base current 


Collector current 


A-Btransition A-D : 
B-Ctransition X-W : 
X-Y 
Y-Z 
V-l 


C7 SGS-THOMSON ee 
7 MICROELECTRONICS ere 


2N6931/2N6932 


Figure 2 : Turn-on Switching Waveforms. 


Load resistor under short cucuit 


lc =Icsat = 


Ic =01 
'Csat 
t 


Figure 3 : Maximum Operating Conditions for Switching between Saturation and Cut off. 


Ie 
les 
Baim aie 
fi 
ie 
Ke Cae 


Cc 


CLAMPED 
Vex RATING 
(TEM 3 2 4) 


RERGREER 
aaa Ce eee 


RL O18 
(NON INDUCTIVE} 


(1) Adjust for Is; and Ig2+ 2A. 
*SW1 and SW2 . Electronic Switches 
D1-D2 =BYW100 
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NPN HIGH VOLTAGE POWER TRANSISTORS 


a OFF-LINE POWER SUPPLIES 
ae HIGH VOLTAGE INVERTERS 
a SWITCHING REGULATORS 


DESCRIPTION 


High voltage, high speed, switching power transis- 
tors suited for use on medium voltage supply. 


ABSOLUTE MAXIMUM RATINGS 


[Symbol] ————~Parameter_—=S=S~SCSCSC«*NG9GTANGBUMTENGSGT UNIT 
[Vee | CollectoremiterVotage —=SSS*idWee == 15 WH] _450_| 850 | 650 | Vv 
[Voex | Gotlectoremitervotage ————SSSSCSC=*d =| 00 | a0 | 
rg a (Cc 
Veso | Emiterbase Votage —=S~sdie wg) SiS 

te Collector Curent SSC—~—“—~SC‘iSSC 
a 

[ease curet 


< 


<|< 


SHEE 


> 


Base Current 


ca ae 
0 
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2N6933/2N6934/2N6935 


THERMAL DATA 

Rthj-case} Thermal Resistance Junction-case Max. 0.71 °C/W 
Te Maximum Lead Temperature for Soldering Purpose 235 °C 

ELECTRICAL CHARACTERISTICS (T ase = 25 CC unless otherwise specified) 


Symbol Test Conditions | Min. | Typ. | Max. | Unit _ 
IcEV Collector Cutoff Current | Vce =Vcev Vee =-1.5 V 0.1 mA 
Voce =Vcev Vee =-1.5 VT. =100 °C 1 mA 
Emitter Cutoff Current Vep=8V 2 mA 
(Ic = 0) 


Vceo(sus)| Collector Emitter Ic =02A L =25 mH 
sustaining Voltage for 2N6933 300 V 
for 2N6934 350 V 
for 2N6935 400 V 
Veso | Emitter-base Voltage |I- =50 mA a 
(Ic = 0) 
Vce(saty* | Collector-emitter Ic =15A Ip=3A 
Saturation Voltage Ic =15A lIp=3A Tce =100 °C 
VeeE\(sat)* | Base-emitter Saturation | lc =15A Ip=SA 
Voltage lc =15A Ip=3A Tc =100 °C 


c= 100 2G 
Vec = 300 V 
see fig. 2 


Veco =50 V Ic =15A 
Lo = 100 wH lpi =-lp2 =3A 
Rep = 1.5 Q Veclamp = Vcex 

¢ = 100 °C see fig. 3 


see fig. 1 


DC Current Gain Ic =15A Voce =3 V 
Nte Small Signal Current Ilc=1A Vee =10V f =5 MHz 
Gain 
Cobo | Collector-base Vop =10V f = 1 MHz F 
Capacitance 
RESISTIVE LOAD 
tg Delay Time Vec =300V Ic =15A 
tr Rise Time Re =209 lpi =—lpo =3A 
ts Storage Time Vep =-5V tp =30 us 
tt Fall time see fig. 1 
INDUCTIVE LOAD 
ts Storage Time Veco =50 V Ic =15A us 
tr Fall Time Lo =100 uH lpi =—lIpo =3A LS 
te Crossover Time Rep = 1.52 Velamp = VcEx us 
di 


Turn-on Current Slope 


Vocex 


“ Pulse duration = 300 us, duty cycle 2 %. 


— 
wn 


e<< | 2 


Collector-emitter 
Sustaining Voltage 


for 2N6933 350 
for 2N6934 400 
for 2N6935 450 
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Figure 1 : Switching Time Measurements. 


Ve ~ 24 V (1) 


te 


30 ps MIN 


Base current 


Collector current 


VBICLAMP) 
6V 


Adjust for la: and Ig2+3A 
SW1 Closed for ta, tr, ts, t, SW1 Open for t. 


SWe Closed for te, Open for tu, tr, ts, ti 
Vec 300V for ta, t, ts, te 
Vec * 50V for te 


keayz SGS-THOMSON 
7 wicrozvecrromes 


ta A-Brransition A-D :o< 0.3us 
tr B-Ctransition X-W : <0 3US 


ts X-Y 
te Y-Z 
te V-l 


2N6933/2N6934/2N6935 


SW1 (2) 


BUT60 
BD243 
BD244 
BYW100 
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Figure 2 : Turn-on Switching Waveforms. 


Load resistor under short circuit 


I¢ ='Csar —— 


Ic = 01 


Figure 3 : Maximum Operating Conditions for Switching between Saturation and Cut off. 


CLAMPED 
VcEX RATING 
(ITEM 3 2 4} 


RL O18 
Rep 47° (NON INDUCTIVE) 


Rap2 159 


Ves2 (1) 
36V 


(1) Adjust for Ig; and Ip2 + 3A. 
*SW1 and SW2 : Electronic Switches. 
D1i-D2 =BYW100 
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PACKAGES 


TO-39 


MECHANICAL DATA 


inches 


5.08 typ 0.200 typ 


pin 1: Emitter - pin 2: Base - pin 3: Collector 


keep SGS-THOMSO 
>| SenT MaCINORice 


1191 


PACKAGES 


SOT-32 


MECHANICAL DATA 


PC-0304/1 


*: WITHIN THIS REGION THE 
CROSS-SECTION OF THE LEADS IS 
UNCONTROLLED 


1192 


- 


MINIATURE PACKAGE 
WITH REVERSED 
TO-220 PINOUT 


|D | o7 | 09 | 0.027 | 0.035 | 
PE | 22typ, | 0.087 typ. 


, 
. 


pin 1: Emitter - pin 2: Collector - pin 3: Base 


Be 


{yz SGS-THOM 
>} | TCROM Eoroaies 


SOT-82 


2 


MECHANICAL DATA 


PC-0303/1 


*: WITHIN THIS REGION THE 
CROSS-SECTION OF THE LEADS IS 
UNCONTROLLED 


ky 


PACKAGES 


y 


MINIATURE PACKAGE 


WITH SAME PINOUT 
AS TO-220 IDEAL FOR 
MOUNTING WITH CLIPS 


| CIMENSIONS 
0.307 
|B | 105 | 108 | 0.413 | 0.425 
0.106 
|b | o7 | o9 | 0.027 | 0.035 
a ee ee a 
| F | 0.49 0.75 | 0.019 | 0.029 
|G] 4.4 typ, | 0.173 typ, 
| H | 2.54typ. | 0.100typ. 
|M {| 12 typ, | 0.047 typ. 


pin 1: Base - pin 2: Collector - pin 3: Emitter 


TM 


|G) 


SGS-THOMSON 
MICROELECTRONICS 


1193 


PACKAGES 


SOT-194 


, yy LEAD FORMED 


SOT-82 FOR SURFACE 
MOUNTING ASSEMBLY 


MECHANICAL DATA 


| 74 | 


m 
7.4 0.295 | 0.307 
0.413 
0,09 
0.02 
0.087 typ. 
0.45 0.017 | 0.026 
0.173 typ. 

A ; 0.149 typ. 
0.070 typ. 
0.004 typ. 

; ; 0.149 


45° 


N 
Nh 
-_~ 
< 
2 


PC-O276/1 


ge) 
lee) 
~~ 
—_ 
TO 


Po ABS | 
. 


pin 1: Base - pin 2: Collector - pin 3: Emitter 
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PACKAGES 


TO-220 


MECHANICAL DATA 


a 
10 
15.2 
12.7 
| 6.6 | 0.244 | 0.260 _ 

aT 
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O)| Or) |] PM 
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U 


pin 1: Base - pin 2: Collector - pin 3: Emitter 
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PACKAGES 


ISOWATT220 


rf 
2000V DC FULLY ISOLATED VERSIONE 


OF THE TO-220 PACKAGE 


23 
MECHANICAL DATA 
a) 
E 
min max | min max 
L 
po] 44 | 46 | 0173 | 0.181 | 
PE | 25 | 27 | 0.098 | 0.106 | 
=| ae 
pin 1: Base - pin 2: Collector - pin 3: Emitter 
SGS- 
Ky7 SSS{THOMSON 


1196 


PACKAGES 


TO-218 (SOT-93) 


MECHANICAL DATA 


0.598 
0.193 
0.082 
0.051 
0.425 | 0.437 


0.098 typ 
019 
4.15 0.163 


157 
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PC-0287 


pin 1: Base - pin 2: Collector - pin 3: Emitter 


keyg SGS-THOMSON 
‘Y/ wicRosecrromes 4197 


PACKAGES 


ISOWATT218 


4000V DC FULLY ISOLATED 
VERSION OF THE TO-218 
PACKAGE CONFORMS TO UL AND 
VDE SAFETY STANDARDS 


MECHANICAL DATA 


inches 


mm 


: 
0.637 
| 5.65 | 0. 


> 


in ax 
5.65 0.222 
0.149 
0.049 
0.441 
0.122 
0.039 
0.817 
0.206 
0.145 
0.834 
1.673 
Al 3 


PC-0288 


0.783 
0.929 
0.090 
0.181 typ. 


pin 1: Base - pin 2: Collector - pin 3: Emitter 
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TOP-3I 


MECHANICAL DATA 


PC-0302 


PACKAGES 


pe: a] ae | 


|G] 05 | — | oois | — | 
pM} 41 [| 42 | 0161 | 0165 
ee ee ee 
PP | 15 | 15.6 | 0590 | 0.614 | 


pin 1: Base - pin 2: Collector - pin 3: Emitter 
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PACKAGES 


TO-3 


MECHANICAL DATA 


pensions 

nm [inches 
==. 
|B | 385 | 39.3 | 1515 | 1.547 — 
| D | 165 | 17.2 ~| 0.649 | 0.677 _| 
PE | 107 | 11.4 | 0.421 | 0.437 __ 
|M | ig | 20 | 0.748 | 0.787 _| 


pin 1: Base - pin 2: Emitter - pin 3: Collector 
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SALES OFFICES 


AUSTRALIA 


NSW 2027 EDGECLIFF 
Suite 211, Edgecliff centre 


203-233, New South Head Road 


Tel (61-2) 327 39 22 
Telex 071 126911 TCAUS 
Telefax (61-2) 327 61 76 


BRAZIL 
05413 SAO PAULO 


R Henrique Schaumann 286-CJ33 


Tel (55-11) 883-5455 


Telex (39-11) 37988 “‘UMBR BR” 


CANADA 


BRAMPTON, ONTARIO 
341 Main St North 

Tel (416) 455-0505 
Telefax 416-455-2606 


CHINA 


BEIJING 

Being No 5 Semiconductor 
Device Factory 

14 Wu Lu Tong Road 

Da Shang Mau Wali 

Tel (861) 2024378 

Telex 222722 STM CH 


DENMARK 


2730 HERLEV 

Herlev Torv, 4 

Tel (45-2) 94 85 33 
Telex 35411 

Telefax (45-2) 948694 


FRANCE 


94253 GENTILLY Cedex 
7 - avenue Gallien - BP 93 
Tel (33-1) 47 40 75 75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 


67000 STRASBOURG 
20, Place des Halles 

Tel (83) 88 25 49 90 
Telex 870001F 

Telefax. (33) 88 22 29 32 


HONG KONG 
WANCHAI 


22nd Floor - Hopewell centre 


183 Queen's Road East 
Tel (852-5) 8615788 
Telex 60955 ESGIES HX 
Telefax (852-5) 8656589 


INDIA 


NEW DELHI 110048 

Liason Office 

$114, Greater Kailash Part 2 
Tel (91) 6414537 

Telex 31-62000 SGSS IN 


ITALY 


20090 ASSAGO (MI) 
V le Milanofiori - Strada 4 - Palazzo A/4/A 
Tel (89-2) 89213 1 (10 linee) 

Telex 330131 - 330141 SGSAGR 
Telefax (39-2) 8250449 


40033 CASALECCHIO DI RENO (BO) 
Via R Fucin, 12 

Tel (39-51) 591914 

Telex 512442 

Telefax (39-51) 591305 


00161 ROMA 

Via A Torlonia, 15 

Tel (39-6) 8443341/2/3/4/5 
Telex 620653 SGSATE | 
Telefax (39-6) 8444474 


JAPAN 


TOKYO 141 

Shinagawa-Ku, Nishi Gotanda 
8-11-7, Collins Bldg 8 

Tel (81-3) 491-8611 

Telefax (81-3) 491-8735 


KOREA 


SEOUL 121 

8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 

Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 


NETHERLANDS 


5612 AM EINDHOVEN 
Dillenburgstraat 25 

Tel (31-40) 550015 
Telex 51186 

Telefax (31-40) 528835 


SINGAPORE 


SINGAPORE 2056 

28 Ang Mo Kio - Industrial Park 2 
Tel (65) 4821411 

Telex RS 55201 ESGIES 

Telefax (65) 4820240 


SPAIN 


08021 BARCELONA 

Calle Platon, 6 4" Floor, 5'" Door 
Tel (34-3) 2022017-2020316 
Telefax (34-3) 2021461 


28027 MADRID 

Calle Albacete, 5 

Tel (34-1) 4051615 
Telex 27060 TCCEE 
Telefax (34-1) 4031134 


SWEDEN 


S-16421 KISTA 
Borgarfjordsgatan, 13 - Box 1094 
Tel (46-8) 7939220 

Telex 12078 THSWS 

Telefax (46-8) 7504950 


SWITZERLAND 


1218 GRAND-SACONNEX (GENEVE) 
Chemin Francois-Lehmann, 18/A 

Tel (41-22) 7986462 

Telex 415493 STM CH 

Telefax (41-22) 7984869 


TAIWAN 


KAOHSIUNG 

7FL-2 No 

5 Chung Chen 3rd Road 
Tel (886-7) 2011702 
Telefax (886-7) 2011703 


TAIPEI! 

12th Floor 

571, Tun Hua South Road 
Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 


UNITED KINGDOM 


MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 

Tel (44-628) 890800 
Telex 847458 

Telefax (44-628) 890391 


U.S.A. 


NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1000 East Bell Road 

Phoenix, AZ 85022 

(1)-(602) 867-6100 


SALES COVERAGE BY STATE 


AL 

Huntsville - (205) 533-5995 
AZ 

Phoenix - (602) 867-6340 
CA 


Irvine - (714) 250-0455 
San José - (408) 452-8585 


co 
Boulder (303) 449-9000 


IL 
Schaumburg - (312) 517-1890 


IN 
Kokomo - (317) 459-4700 


MA 
Waltham - (617) 890-6688 


MI 
Southfield - (313) 358-4250 


NC 
Raleigh - (919) 832-7775 


NJ 
Voorhees - (609) 772-6222 


NY 
Poughkeepsie - (914) 454-8813 


OR 
Tigard - (503) 620-5517 


TX 
Austin - (512) 339-4191 
Carrollton - (214) 466-8844 


WA 
Seattle - (206) 524-6421 


FOR RF AND MICROWAVE 
POWER TRANSISTORS CONTACT 
THE FOLLOWING REGIONAL 
OFFICES IN THE USA 


CA 
Hawthorne - (213) 675-0742 


NJ 
Totowa - (201) 890-0884 


PA 
Montgomeryville - (215) 362-8500 


TX 
Carrollton - (214) 466-8844 


SALES OFFICES 


WEST GERMANY 


6000 FRANKFURT M1 
Gutleutstrabe 322 

Tel (49-69) 237492 

Telex 176997 689 
Telefax (49-69) 231957 
Teletex 6997689 =STVBP 


8011 GRASBRUNN 
Bretonischer Ring 4 
Neukeferloh Technopark 
Tel (49-89) 460060 

Telex 528211 

Telefax (49-89) 4605454 
Teletex 897107=STDISTR 


3000 HANNOVER 1 
Eckenerstrasse 5 

Tel (49-511) 634191 
Telex 175118418 
Teletex 5118418 csfbeh 
Telefax (49-511) 633552 


8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 597032 - 
Telex 626243 

Telefax (49-911) 5980701 


5200 SIEGBURG 
Frankfurter Str 22a 

Tel (49-2241) 660 84-86 
Telex 889510 

Telefax (49-2241) 67584 


7000 STUTTGART 1 
Oberer Kirchhaldenweg 135 
Tel (49-711) 692041 

Telex 721718 

Telefax (49-711) 691408 


Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for 
the consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from 
its use. No license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifica- 
tions mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information previou- 
sly supplied. SGS-THOMSON Microelectronics products are not authorized for use as critical components in life support devices or systems 
without express written approval of SGS-THOMSON Microelectronics. 
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